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GARDEN- FLOWERS. 


Mose of the flowers introduced into our gar- 
dens, and now cultivated either on account of their. 
beauty, or the pleaſantneſs of their ſmell; have been 
procured from plants which grew wild, and which 


have been changed, or, according to the opinion 
of floriſts, improved, by the art of the gardener. 
The greater part of them however came originally: 


from diſtant countries, where they grow, in as 
great perfection as ours, without the aſſiſtance of 
man. Though we often find mention of flowers 
in the works of the Greeks and the Romans, it ap- 


pears that they were contented with thoſe only 


which grew in their neighbourhood, © I do not re- 


member to have read that they ever took the trouQ- 


ble to form gardens for the particular purpoſe of 
or. 111, B rearing 
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rearing in them foreign flowers or plants. But even 
ſuppoling that I may be miſtaken, for I do not 
pretend to have examined t this ſubject very mi- 
nutely, I think I may with great probability ven- 
ture to aſſert, that the modern taſte for flowers 
came from Perſia to Conſtantinople, and was im- 
ported thence to Europe, for the firſt time, in the 
ſixteenth century. At any rate, we find that the 
greater part of the productions of our flower-gar- 
dens were conveyed to us by that channel. Clu- 
ſius and his friends, in particular, contributed very 
much to excite this taſte ; and the new plants 
brought from both the Indies by the travellers who 
then continued {till more frequently to viſit theſe 
countries, tended to increaſe it. That period 
alſo produced ſome Kilful . gardeners, who car- 
ried on a conſiderable trade with the roots aud 
ſeeds of flowers; and theſe likewiſe aſſiſted to ren- 
der it more general. Among theſe were John and 
Veſpaſian Robin, gardeners to Henry IV 2 
France , and Emanuel Sweert, gardener to the 
eee eee I +; from whom the botaniſts 
of that time, procured many rarities, as appears 
from different paſſages of their works. As this 
taſte for flowers prevails more at preſent than at 
any former period, a ſhort hiſtory of ſome of the 
ohjects of it may not be diſagreeable, ne to 


many of my readers. 5 
* See Haller's Bibliotheea botan. i Þ 555. | on ; 
_tbid p. 4117. l 
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Simon de Tovar, a Spaniſh phyſician, brought 

the tuberoſe to Europe before the year 1594 from 
the Eaſt Indies, where it grows wild in Java and 
Ceylon, and ſent ſome roots of it to Bernard Palu- 
danus , who firſt made the flower publicly known, 
in his annotations on Linſchoten's voyage . The 
full tuberoſes were firſt procured from feed by one 
Le Cour, at Leyden, who kept them ſcarce for 
ſome years, by deſtroying the roots, that they might 
not become common . The propagation of them 
in moſt countries is attended with difficulties; but 
in Italy, Sicily, and Spain, it requires no trouble; 
and at preſent the Genoeſe ſend a great many roots 
to England, Holland, and Germany. The oldeſt 
botaniſts claſſed them among the hyacinths, and 
their modern name polianthes tuberoſa was given 
them by Linnæus in Hortus Clffortianus, 


The auricula, primula auricula, grows wild among 
the long moſs covered with ſnow, on the confines 
of Switzerland and Steyermark ||, whence it was 
brought to our gardens, where, by art and acci- 
dent, it has produced more — than wy other 


* Papons Reiſe durch die Provence. n 1783, gr 
Dp 332. 
I + Navigatio et itinerarium in Orientalem Indiam. * 
1599, fol. 
1 Miller's Giietner-Lexicon, | lll. p. 4 
1 Hiſtor. Stirpium, i. p. 272. ti. 612, | | 
B 2 ſpecies 
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ſpecies. of flower. I do not know who firſt tratſ- 
planted it from its native foil. Pluche * ſays 
only that ſome. roots were pulled up by Walloon 
merchants, and carried to Bruſſels. This much, at 
any rate, is certain, that it was firſt cultivated with 
care by the Flemings, who were very ſucceſsful in 
propagating it. Profeſſor Weiſmantel, who de- 
ſerves to be ranked amongſt the principal writers 
on flowers +, ſays, that the auricula was deſcribed 
and celebrated by Ovid, Pliny, and Columella ; 
but this I much doubt. The botaniſts even of 
the laſt century, who ſearched for plants in the 
works of the ancients with great diligence, : and 
who took the liberty of making very bold aſſer- 
tions, were not able to find any name that would 
correſpond with the auricula; for the conjecture of 
Fabius Columna, that it is the aliſma of Dioſcorides, 
is highly improbable, as that Grecian author ex- 
tols his plant, which was fond of water, on account 
of its medicinal virtues only. In the time of Clu- 


ſius, moſt of the varieties of the auricula were 
ſcarce. 


The common fritillary, or chequered lily, fritil- 
laria meleagris, was firſt obſerved in ſome parts of 
France, Hungary, Italy, and other warm countries, 
and introduced into gardens about the middle of 


Schauplatz der natur, ii. p. 49. 
+ Des . II Erfurt 1783, a . 5. 
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the fixteenth century. At firſt it was called Iium 
variegatum ; but Noel Capperon, an apothecary at 
Orleans, who collected a great many ſcarce plants, 
gave it the name of friti/laria, becauſe the red or 
reddiſh-brown ſpots of the flower form regular 
ſquares, much like thoſe of a cheſs-board. It was 
firſt called meleagris by Dodonzus, becauſe the fea- 
thers of that fowl are variegated almoſt in the ſame 
manner “. 


The roots of the magnificent crown imperial, 
frritillaria imperialis, were about the middle of the 
ſixteenth century brought from Perſia to Conſtan- 
tinople, and were carried, thence to the Emperor's 
garden at Vienna, from which they were diſperſed 
all over Europe. This flower was firſt known by 
the Perſian name zu/ac, until the Italians gave it 
that of corona imperiale ꝓ, or crown imperial, I 
have ſomewhere read, that it has been imagined 
that the figure of it is to be found repreſented on 
coins of Herod, and that, on this account, it has 
been conſidered as the de ſo much ane in 
the Scripture. 
{ | ' 
The Perkian, lily, fritillaria Perfica, which is 
nearly related to it, was made known almoſt: about 
the ſame time. The bulbs or roots were brought 


4 = 


* Cluſii Hiſtor. plant. ii. p. 154. paoboll 
1 Cluſii Hiſt, . i. p. 128. Dodonæi 3 p. 203. 
: B 3 - from 


6 HISTORY" OF INVENTIONS. 


from Suſa to Conſtantinople, and for that reaſon it 
was formerly called /iljum Suſſanu *. 


African and French marygolds, tagetes erefa 
and patula, were, according to the account of 
Dodonzus and others, brought from Africa to 
Europe, at the time when the emperor Charles _ 
carried his arms againſt Tunis. This however 
is improbable ; for theſe plants are indigenous in 
South America, and were known to botaniſts before 
that period under the name of caryopbyllus Iudicus, 
from which is derived the French appellation ceille 
Jude. Codrus calls them, from their native coun- 
try, tanacetum Peruvianum . 


Among the moſt beautiful ornaments of our 
gardens, is the bella-donna lily, amaryllis formo/y/- 
fima, the flower of which, compoſed of fix petals, 
is of a deep-red colour, and in a ſtrong light, or 
when, the ſyn. ſhines upon it, has an agrecable yel- 
low luſtre like gold. The firſt roots of it ever 
ſeen in Europe were procured in 1593, on board 
a ſhip which had returned from South America, 
by Simon de Tovar, a phyſician at Seville. In the 
year following, he ſent a deſcription of the flower 
to Cluſius; and as he had at the ſame time ſent 


* Clufi Hiſt. plant. p. 130. 
1 Dodonei Florum OP Bauhini Hiftor, 1 iu. Jo 
FI: 5 10115 i= 2 1 


Ya | > 1 ſome 


- Fraits de la culture du Nopal, par Thiery de Menonville. Au 
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ſome roots to Bernard Paludanus, and count 
d' Aremberg, the former ſent a dried flower, and 
the latter an accurate drawing of it to Cluſius, who 
publiſhed it in 1601 ®, One of the Robins 
gave in 1608 a larger and more correct figure, 
which was afterwards copied by Bry, Parkinſon, 
and Rudbeke; but a complete deſcription, with a 
good engraving, was publiſhed in 1742, by Lin- 
næus , who in 1737 gave to that genus the 
name by which they are known at preſent . 
Sweert, Bauhin, and Rudbeke, are evidently miſ- 
taken in affigning the Eaft Indies as the original 
country of this plant; and Broke ||, who was not 
a botaniſt, but only a floriſt, is equally wrong in 
making it a native of the Levant. Tovar received 
it from South America, where it was found by 
Plumier and Barrere, and at a later period by 
Thiery de Menonville alſo & At firſt ic was claſſ- 
ed with the narciſſus, and it was afterwards. called 
lilio-narciſſus, becauſe its flower reſembled that of 
the lily, and its roots thoſe of the narciſſus. It 
was named los- Jacob æus, becauſe ſome imagined 


ö 50779 aT } 
„ Hiſt plantar, 1. p. 185. eνν pts i 6 mg Hanz 


+ Abhandlungen der Sehwediſehen fewer pen ir, nn 5 
1 Hortus Cliffort. p. 135. . 
| Beobachtungen von einigen blumen. Leipaig 1769, 879, 
$ Barrere, Hiſt, raturelle de la Fragee Equinoxiale, ſpec, 8. 


cba 178 q. i nobnod „ ton & 07 vnigpel 
B34 that 
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that they diſcovered in it a likeneſs to the badge of 
the knights of the order of St. James in Spain, 
whoſe founder, in the fourteenth century, could 
not indeed have been A Ta with this beau- 
_ amaryllis. 


Another ſpecies of this genus is the Guernſey 
lily, amaryllis Sarnien ſis, which in the magnificence 
of its flower is not inferior to the former. This 
plant was brought from Japan, where it was found 


by Kæmpfer “, and alſo by Thunberg r, who vi- 


ſited that country about twenty years ago. It 


vas firſt cultivated in the beginning of the ſeven- 


teenth century in the garden of John Morin, at 
Paris, where it blowed, for the firſt time, on the 
7th of October 1634. It was then made known 
by Jacob Cornutus, under the name of na, ciſſus 
Japonicus flore rutilo . After this it was again no- 
ticed by Joke: Ray l an Engliſbmao, 1 in 1665, who 


| E Amgoitat. exotics, p- 872, 


ge Flora Japovica, p. 132. The autlior ſays that the Ja- 


pabeſe conſider the bulbs as poiſonous. 


t Inter omnes narciſſos, qui hactenus inviſi apud nos extite- 
runt, prima, ut arbitror, auctoritas nobiliſſimo huie generi debe - 


tur, quod papcis abhinc annis ex Japonia allatum, ſtrenui ad- 


modum et nullis ſumptibus parcentis viri Johannis Morini cul- 
tura, tandem 1 in florem proſiluit ſeptimo menſis Octobris, anno 
Dom. 1634. Fac. Cornu Canadenſium piantarum aliarumgue 


: bien, elltarum biftorin. Paris 163 5, 4to. p. 157. 


A A complete Florilege; furniſhed with all the requiſites be · 


1s to a floriſt, London Mak fol, lib. i. cap. 10, p. 73 · 


called 
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called it the Guernſey lily, which name it ſtill very 
properly bears. A ſhip returning from Japan was 
wrecked on the coaſt of Guernſey, and a number 
of the bulbs of this plant, which were on board, 

being caſt on ſhore, took root in that ſandy ſoil. 

As they ſoon increaſed and produced beautiful 
flowers, they were obſerved by the inhabitants, and 
engaged the attention of Mr, Hatton, the gover- 
nor's ſon, whoſe botanical knowledge is highly 
ſpoken of by Ray, and who ſent roots of them to 
ſeveral of his friends who were fond of cultivating 
curious plants . Ot this elegant flower Dr. Dou- 
glaſs gave a deſcription and figure in a ſmall trea- 
tiſe publiſhed in 1725 F, which is quoted by Lin- 
neus in his Bibliotbeca, but not by Haller, 


* Ejus radices ex Japonica allatz, et ex nave naufraga, Bata» 
vica an Anglica incertum, ejectæ in littus arenoſum inſulæ 
Guernſey ibi, inquam, bulbi incuria projecti in litus arenoſum, 
inter ſparta maritima, et vento fortiore arenam eo pellente, qua 
demum prædicti bulbi tecti poſt aliquot annos ſumma cum admi- 
ratione flores rutilos amplos et elegantes ſponte dedere. Hoc 
flore detecto, aliquot annis poſtea radices plurimas communica- 
vit botanicis et elegantium florum cultoribus dominus Carolus 
Hatton, filius natu ſecundus nobiliſſimi viri Chriſtophori Hat- 
ton, baronis de Hatton, et inſulæ Guernſey predift# guberna- 
toris. Rob. Meoriſani Plantarum hiſtoria, pars ſecunda, Oxonii 
1580, fol. ſect. 4, p. 367. 


Lilium Sarnienſe, or a Deſeription of the Guernſey lily. To 
which is added the botanical diſſection of the coffee berry. By 
Dr. James Douglaſs, London 1725. fol, Linnæi — 
botanica, Hal 1 747 Ivo. p. 32. a 


Of 
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Of the numerous genus of the ranunculus, flo- 
riſts, to ſpeak in a botanical ſenfe, have obtained 
a thouſand different kinds *; for, according to the 
manner in which they are diſtinguiſhed by gar- 
deners, the varieties are infinite and increaſe al- 
molt every ſummer, as thoſe with half-full flowers 
bear feed which produces plants that from time to 
time divide themſelves into new kinds that exhibit 
greater or uncommon beauties. The principal 
part of them, however, and thoſe moſt eſteemed 
were brought to us from the Levant, Some were 
carried from that part of the world ſo early as in 
the time of the Cruſades ; but moſt of them have 
been introduced into Europe from Conſtantinople 
ſince the end of the ſixteenth century, particularly 
the Perſian ranunculus t, the varieties of which, if 
J am not miſtaken, hold at preſent the firſt rank. 
Cluſius deſcribes both the ſingle and the full 
flowers as new rarities f. This flower was in the 
higheſt” repute during the time of Mahomet IV. 
His Grand Vizir, Cara Muſtapha, well known by 
his hatred againſt the Chriſtians and the ſiege of 
Vienna in 1683, wiſhing to turn the Sultan's 
thoughts to ſome milder amuſement than that of 
the chace, fot which he had a ftrong paſſion, di- 
Jerted . attention to flowers; and, as he fe- 


3 0 Millers Gärtner - Lexicon, iii. p. 761. 
N Ranunculus Afiaticus Linnzi, 
+ Hiſtor. plant, rar, i. p. 247. bh | 
= Þ marked 
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marked that the Emperor preferred the ranuncu- 
lus to all others, he wrote to the different Pachas 
throughout the whole kingdom to ſend him feeds 
or roots of the moſt beautiful kinds. The Pachas 
of Candia, Cyprus, Aleppo and Rhodes paid moſt 
regard to this requeſt ; and the elegant flowers 
which they tranſmitted to court were ſhut up in 
the Seraglio as unfortunate offerings to the volup- 
tuouſneſs of the Sultan, till ſome of them, by the 
force of money, were at length freed from their 
impriſonment. - The ambaſſadors from the Eu- 
ropean courts, in particular, made it their bu- 
ſineſs to procure roots of as many kinds as they 
could, which they ſent to their different ſove- 
reigns. Marſeilles, which at that period carried 
on the greateſt trade to the Levant, received on 
this account theſe flowers very early, and a per- 
ſon there, of the name of Malaval, is ſaid to have 


contributed. very much 10 diſperſe them all ovet 
Europe *, 


9 Tenne Voyage du Levant, vol. ii. p. 15. Traite he 
renoncules (par D' Ardene), Paris 1746, 8vo. ; and an extract 


from it in Hamburg. magazin, i. p. 595. Pluche, Shops der 


n i. 5 The ' 
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'LENDING-HOUSES. 


7 


IT appears fingular to us, at preſent, that it 
ſhould have been once conſidered unlawful to re- 
ceive intereſt for lent money; but this circum- 
ſtanee will excite no wonder when the reaſon of it 
is fully explained. The different occupations by 
which one can maintain a family without robbery 
and without war, were at early periods neither {o 
numerous nor ſo productive as in modern times; 
and thoſe who borrowed money required it only 
for immediate uſe, to relieve their neceſſities or to 
procure the conveniencies of life; and thoſe who 
advanced it to ſuch indigent perſons did ſo either 
through benevolence ar friend{bip. The. caſe 
now is widely different. With the aſſiſtance of 
borrowed money people enter into buſineſs, and 
carry on trades, from which by their abilities, dili- 
gence, or good fortune, ſo much profit ariſes that 
they ſoon acquire more than is requiſite for their 
daily ſupport; and under theſe circumſtances the 
lender may, undoubtedly, receive for the bene- 
ficial uſe of his money a certain remuneration, 
eſpecially as he himſelf might have employed 
it to advantage; and as by lending it he runs 
the riſk of Joſing either the whole or a part of 
but. 4 ; his 


| LENDING- HOUSES,” 13 
his capital, or at leaſt of not receiving it again fo 
ſoon as he may have occaſion for it. 
3 Fit 8 

Lending on intereſt, therefore, muſt have be- 
come more uſual in proportion as trade, manufac- 
tures and the arts were extended; or as the art of 
acquiring money by money became more common: 
but it long continued to be deteſted, becauſe the 
ancient abhorrence againſt it was by an improper 
conſtruction of the Moſaic law converted into a 
religious prejudice , which, like many other pre- 
judices more pernicious, was ſtrengthened and 
confirmed by ſevere papal laws. The people, 
however, who often deviſe means to render the 
faults of their legiſlators leſs hurtful, concealed 
this practice by various inventions, ſo that neither 
the borrower nor lender could be puniſhed, nor the 
giving and receiving of intereſt be prevented. As 
it was of more benefit than prejudice to trade, the 
impolicy of the prohibition became always more 
apparent; it was known that the new- invented 
uſurious arts under which it was privately followed 
would occaſion greater evils thaw thoſe which had 
been apprehended from lending on intereſt pub- 
licly; it was perceived alſo that the Jews, who 
were not affected by papal maledictions, foreign- 


„J. D. Michaelis Diſſertatio de mente et ratione legis | 
Moſaicz uſuram prohibentis, in Syntagma commentationum, ii. 
p. 93 and his Moſaiſches recht. 111. p. 86. 
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ers, and a few natives who had neither religion nor 
conſcience, and whom the Church wiſhed leaſt of 
ll to 3 were thoſe 0 eee in wh it. 


* no se was this inconvenience more Fel 
than at the Romiſh court, even at a time when it 
boaſted of divine infallibility ; and nowhere was 
more care employed to remove it. A plan, there» 
ſore, was at length deviſed, by which the evil, as 
was ſuppoſed, would be baniſhed, A capital was 
collected: from which money was to be lent to the 
poor for a certain period on pledges without inte- 
teſt. This idea was indeed not new; for ſuch eſta- 
bliſhments had long before been formed and ſup- 
potted by humane princes. The emperor Auguſ- 
tus, we are told, converted into a fund the ſurplus 
of the money which aroſe to the State from the 
confiſcated property of criminals, and lent ſums 
from it, without intereſt, to thoſe who could pledge 


value equal to double the amount . Tiberius 


alſo advanced a large capital, from which thoſe 
were ſupplied wich money for three years, who 
eould give ſecurity on lands equivalent to twice 
the value +, Alexander Severus reduced the 


: Oste, ex damnatorum bonis pecunia ſuperflueret, uſum 
gratuitum iis qui cavere in duplum poſſent, ad certum tem- 
pus Indulfit. Sucton. Vita Auguſti, cap · 41. 
"+ Tulit opem Cæſar, diſpoſito per menſas millies ſeſtertio, 
factaque mutuaudi copia fine uſuris per trienvium, fi debitor by 
TAS P 
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intereſt of money by lending money at a low rate, 
and advancing ſums to the poor without intereſt 


to purchaſe lands, and agreeing to receive ee 
from the produce, of them *. 


— 


Theſe ales of the ancients were followed 
in modern Italy. In order to collect money, the 
Popes conferred upon thoſe who would contribute 
towards that object a great many fictitious advan- 
tages, which at any rate colt them nothing. By 
bulls and holy water they diſpenſed indulgences 
and eternal ſalvation; they permitted hurden- 
ſome. vows to be converted into, donations to lend- 
ing · houſes; and authorized the rich ho advanced 
them conſiderable ſums to diſinberit ſuch, of cheir 
children as were unmarried, As an eſtabliſhment 
of this kind required a great many ſervants, they 
_endeayoured to procure theſe. alſo on the ſame con · 
ditions ; and they offered, beſides the 3 


allot in dots pradiis Wet. Ste refelta bds. A paulatim 
privati quoque creditores reperti.” Tachii Annal. vi. x; p- 367. 
Publice munificentiam bis omnino exhibult : propoſita millied 
HS. gratuito in trieaniz, tempus, Secton, #ita, Tiberii, eap. 48, 


p. 558. Tiberius rem fœnerariam temperavity millieſque ſeſter· | 


tium reipublicæ largitus eſt, quam pecuniam ſenatarii ordinig 


viri indigentibus fine ufura ad tres annos +  darent.” oy | 


Caſſrus, Iviii. 21; p. 892 


* Faenus tad exercu Res ORR zeribus. 


pleriſque ſine uſuris pecunias dederit ad agrds emendos, redden> 
F races. fk. Yr Vita Ales. Scueri, cap. ar, 
P- 428. K ä 
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tjoned benefits, a great many others not worth 
notice, io thofe who would engage to diſcharge 
gratis the bufineſs of their new undertaking ; 
but in caſcs of neceffity they were to receive à 
moderate ſalary from the funds. This money 
vas lent without intereſt for a certain time to 
the poor only, provided they could depoſit roger 
ae, ſuſfictent'y value. 

vi was; + ng r hit aneſtabliſh- 
ment of this kind could neither be of extenſive 

uſe ner of long duration. In order to prevent 
= ſecret lending of money, by the ulurious arts 
which had begun to be practiſed, it was neceſſary 
that it ſhould advance ſums not only to thoſe who 
were poor in the ſtricteſt ſenſe of the word, but to 
thoſe alſo who, to ſecure themſelves from poverty, 
wiſhed to undertake and carry on uſeful employ- 
ments, and ho for that purpoſe had need of ca- 
pitals. However powerful the attractions might 
be, which, on account of the religious folly that. 
then prevailed, induced people to make large con- 
tributions, they gradually loſt their force, and the 
latter were leſſened in proportion, eſpecially as a 
- Tpirir of reformation began ſoon after to break out 
in Germany, and to ſpread more and more into 
other countries. Even if a lending-houſe ſhould 


not be exhauſted by the maintenance of its ſervants, 


and various accidents that could not be guarded 
againſt, it was ſtill neceſſary, at any rate, to bor- 
n 5 
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row as much money at intereſt as would be ſuffi- 
cient to ſupport the eſtabliſhment. As it was im- 
poſſible that it could relieve all the poor, the only, 
method to be purſued was to preveat their increaſe, 
by encouraging trade, and by ſupplying thoſe 
with money who wanted only a little to enable 
them to gain more, and who were in a condi- 
tion and willing to pay a moderate intereſt. The 
pontiffs, therefore, at length reſolved to allow the 
lending-houſes to receive intereſt, not for the 
whole capitals which they lent, but only for a part, 
merely that they might raiſe as much money as 
might be ſufficient to defray their expences; and 
they now, for the firſt time, adopted the long- 
eſtabliſhed maxim, that thoſe who enjoy the be- 
nefits ſhould aſſiſt to bear the burthen - a maxim 
which very clearly proves the legality of intereſt. 
When this opening was once found, one ſtep more 


only was ne ceſſary to put the lending-houſes on 


that judicious footing on which they would in all 
probability have been put by the inventor himſelf, 
had he not been under the influence of prejudice. 
In order that they might have ſufficient ſtock in 
hand, it was thought proper to give to thoſe who 
ſhould advance them money a moderate intereſt, 
which they prudently concealed: by blending it 
with the unavoidable expences of the eſtabliſn- 
ment, to which it indeed belonged, and which 
their debtors, by the practice a little before intro- 


vol. 111, E duced, 
AY. 
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duced, were obliged to make good. The lend- 
ing-houſes, therefore, gave and received intereſt. 
But that the odious name might be avoided, what- 
ever intereſt was received, was ſaid to be pro indem- 
nitate ; and this is the expreſſion made uſe of in the 
papal bull. N 


All this, it muſt be confeſſed, was deviſed with 
much ingenvity : but perſons of acuteneſs ſtill 
diſcovered the concealed intereſt ; and a violent 
conteft ſoon aroſe reſpecting the legality of lend- 
ing-houſes, in which the greateſt divines and ju- 
riſts of the age took a part; and by which the old 
queſtion, whether one might do any thing wicked, 
or eſtabliſh intereſt, in order to effect good, was 
again revived and examined. Fortunately for the 
pontifical court, the folly of mankind was ſtill fo 
great that a bull was ſufficient to ſuppreſs, or at 
leaſt to filence, the ſpirit of enquiry. The Pope 
declared the holy mountains of piety, ſacri monti de - 
pieta, to be legal; and threatened thoſe with his 
vengeance who dared to entertain any farther 
doubts on the ſubje&t. All the cities now haſten- 
ed to eſtabliſh Jending-houſes ; and their example 
was at length followed in other countries. Such, 
in a general view, is the hiſtory of theſe eſtabliſh- - 
ments: I ſhall now confirm it by the neceſſary 

proofs. | LIES. 


When 


/ 
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When under the appellation of lending bouſe 
we underſtand a public eſtabliſhment where any 
perſon can borrow money upon pledges, either 
for or without intereſt, we muſt not compare it to 
the tabernæ argentariæ or menſæ numulariæ of the 
Romans. Theſe were banking-houſes, at which 
the State and rich people cauſed their revenues to 
be paid, and on which they gave their creditors 
orders either to receive their debts in money, or 
to have the ſums transferred in their own name, and 
to receive ſecurity for them. To aſſign over money 
and to pay money by a bill were called perſcribere 
and reſcribere; and an aſſignment or draft was called 
altributio, . Theſe argentarii, menſarii, numularii, 
collybiſte and trapezite followed the ſame employ- 
ment, therefore, as our caſhiers or bankers. The 
former, like the latter, dealt in exchanges and diſ- 
count; and in the ſame manner alſo they lent 
from their capital on intereſt, and gave intereſt _ 


p- themſelves, in order that they might receive a 

greater. Thoſe who among the ancients were 
r enemies to the lending of money on intereſt 
- brought theſe people alſo into ſome diſrepute; and 
3 the contempt entertained for them was probably 
$ increaſed by prejudice, though thoſe numarii who 
- were eſtabliſhed by government as public caſhiers 
7 held fo exalted a rank that ſome of them became 


conſuls. Such banking-houſes occur in the Ita- 

lian States in the middle ages, about the year 

en BD; WV oy were called apotheia ſeu caſanæ fene- 
| C2 ris, 
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ris ®, and in Germany wechſelbanke, banks of ex- 
change; but they were not lending- houſes in the 
ſenſe in which I here underſtand them. 


Equally diſtinct alfo from lending--houſes were 
thoſe banks eſtabliſhed in the fourteenth century, 
in many cities of Italy, ſuch, for example, as Flo- 
rence, in order to raiſe public loans. Thoſe who 
advanced money on that account received an ob- 
_ igarton and monthly intereſt, which on no pre- 
text could be ' refuſed, even if the creditor had 
beep guilty of any crime. Theſe obligations were 
ſoon fold with advantage, but oftener with loſs; 

and the price of them roſe and fell like that of the 
Engliſh ſtocks, but not ſo rapidly; and theolo- 
gifts diſputed whether one could with a ſafe con- 
ſcience purchaſe an obligation at leſs than the 
current value, from a proprietor who was obliged” 
to diſpoſe of it for ready ſpecie. If the State was 
deſirous or under the neceſſity of repaying the 
money, it availed itſelf of that regale called by 
Leyſer regale falſe monete, and returned the capi - 
tal in money of an inferior value. This eſtabliſh- 
ment was confirmed, at leaſt at Florence, by the 
Pontiff, who ſubjected thoſe who ſhould commit 


Offervazioni. iſtoriche di Dominico M. Manni circa i ſigil- 

li antichi dei ſecoli baſſi, vol. xxvii. p. 86. The author here 

quotes from an ancient city-book the following paſſage: Fran- 

_ ciſcus fenerator pro ſe et apotheca ſeu caſana f{enorts, > te- 
nebat in via Quatira Pagoni, &c. | 

any 
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any fraud in it, to eccleſiaſtical puniſhment and a 


fine, which was to be carried to the Papal tre- 
ſary : but long before that period, {the republic of 
Genoa had raiſed a loan by mortgaging the public 
revenues. I have been more particular on this 
ſubje& becauſe Le Bret * calls theſe banks very 
improperly lending-houſes; and in order to ſhew 
to what a degree of perfection the princely art of 
contracting and paying debts was brought ſo early 
as the fourteenth century. 


Thoſe who have as yet determined the origin of 
lending-houſes with the greateſt exactneſs place 


it, as Dorotheus Aſcianus, that is Matthias Zim- 


mermann +, does, in the time of Pope Pius II or 
Paul II, who filled the papal chair from 1464 to 
14713 and the reaſon for ſuppoſing it to have been 
under the pontificate of the latter is, becauſe 


* Algemeine Welthiftorie, xlv. p. 10, 

+ This theologian, born at Eperies in Hungary, in 1625, was 
driven from his native country on account of his religion, 'and 
died ſuperintendant at Meiſſe in 1689. He wrote, beſides other 
works: Dorothei Aſciani Montes pietatis Romanenſet hiftorice, ca- 
nonice et theologice detecti. Lipſiæ ' 1670, 4to, This book is at 
preſent very ſcarce, 1 ſhall take this opportunity of mention- 
ing alſo the*following, becauſe many who have written on 
lending-houſes have wry; it, though they never ſaw it: 


Montes pietatis Romanenſes, das ift, die Berg der Fromleit oder 


Gottesfarcht in der fladt Rom. Durch Elychnium Gottlieb. 
Straſburg 1608, 8vo. It contains nothing of * that 
may not be found i in Aſcianus. 


C1 53 
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Leo X, in his bull, which I ſhall quote afterwards, 

mentions that pope as the firſt who confirmed an 
eſtabliſhment of this kind, As the above ac- 
count did not appear to me ſatisfactory, and as 
I knew before that the oldeſt lending- -houſes in 
Italy were under the inſpection of the Franciſ- 
cans, I conſulted the Annals of the Seraphic Order, 
with full expectation that this ſervice would not 
be omitted in that work; and I indeed found in it 
more materials towards the hiſtory of lending- 
houſes than has ever been collected, as far as 1 
know, by any other perſon. 


As complaints againſt uſury, which was prac- 
tiſe& by many Chriſtians, but particularly by the 
Jews, became louder and more public in Italy in 
the fifteenth century, Barnabas Interamnenſis, pro- 

bly of Terni, firſt conceived the idea of eſſa- 
bliſhing a lending-houſe. This man was origi- 
nally a phyſician ; had been admitted to the de- 
.  gree of doctor; was held in great reſpe on ac- 
count of his learning; became a Minorite, or 
Franciſcan ; acquired in that ſituation every rank 
of honour, and died, in the firſt monaſtery of this 
order at Aſſiſi (4 in monte Subaſio) , in the year 


25 1474. 


Of this Barnabas I know nothing more than what I have 
here extracted from Waddingii Annales Minorum, tom. xiv. p. 93, 
Wadding refers to Marian. lib. v. c. 40, f 17 ; and Marc. 3. p. 
lib. v. cap. 58. The former is Mariana] Florentinus, whoſe 

| Faſciculus 
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1474. While he was employed in preaching un- 
der Pope Pius II at Perugia, in the territories of 
the Church, and obſerved how much the poor 
were oppreſſed by the uſurious dealings of the Jews, 
he made a propoſal for raiſing a capital by col- 
lections, in order to lend from it on pledges to the 
indigent, who ſhould give monthly, for the uſe of 
the money borrowed, as much intereſt as might be 
neceflary to pay the ſervants employed in this eſta- 
bliſhment, and to ſupport it. Fortunatus de Co- 
polis, an able juriſt of Perugia, who after the 
death of his wife became alſo a Franciſcan, ap- 
proved of this plan, and offered to aſſiſt in putting 
it into execution. To be affured reſpecting an 
undertaking which ſeemed to approach ſo near to 
the lending on intereſt, both theſe perſons laid 
their plan before the univerſity of that place, and 
requeſted to know whether ſuch an eſtabliſhment 
could be allowed; and an anſwer being given in 
the affirmative, a conſiderable ſum was ſoon col - 
lected by preaching, ſo that there was a ſufficiency 
to open a Wr N Notwithſtanding this 


Faſciculks 8 Ordinis Minorum, which conſiſts of ſive 
books, was uſed in manuſcript by Wadding in compoling his 
large work, and in my opinion has never been printed, Marc. 
is Marcus Ulyſiponenſis, whoſe Chronica Ordinis Minorum tribus 
fartibus diſtindda I have not been able to procure, though it is 
tranſlated into ſeveral languages. See adding ii Scriptores Or- 
dinis Minorum. Romæ 1650, fol. p. 248, 249. What is ſaid 
on this ſubject in Argelati Bibliotbeca Scripior. Mediolanenſ, 
Mcdiolani 1745, fel. i. p. 352, has been taken from Wadding. 
"C's 18 ſanction, 
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ſanction, many were diſpleaſed with the deſign, 
and conſidered the receiving of intereſt, however 
ſmall it might be, as a ſpecies of uſury. Thoſe who 
exclaimed moſt again it were the Dominicans (ex 
ordine Prædicatorum) : and they ſeem to have con- 
tinued to preach in oppoſition to it, till they were 
compelled by Leo X to be ſilent; while the Fran- 
ciſcans, on the other hand, defended it, and en- 
deavoured to make it be generally adopted. The 
diſpute became more violent when, at the end of 
a year, after all expences were paid, a conſidera. 
ble ſurplus was found remaining; and as the ma- 
nagers did not know how to diſpoſe of it, they at 
length thought proper to divide it amongſt the 
ſervants, becauſe no fixed falaries had been ap- 
pointed cM them. Such was the method firſt pur- 
ſued at Perugia ; but in other places the annual 
overplus was employed in a different manner, 
The particular year when this eſtabliſhment be- 
gan to be formed I have no where found marked; 
but as it was in the time of Pius II, it muſt 
have been in 1464, or before that period =. It 
WE | | is 
This is confirined by M. B. Salen, in t. ii. Contr. de Juſlit. et 


jure in ij. 2 Thom, Aquin. qu. 88. art, 2, controv, 27 : Hajus 
modi mons non erat in uſu apud antiquos. Cœpit fere a 150 annis, 


tempore Pii II. Hie enim pontifex eſt qui primus omnium le- 
gitur montem approbaſſe, cœpitque, Prædicatoribus hortantibus, 
reſpublicas et populos ad illum inſtituendum hortari, ne pau- 
peres ab Hebrzis acceptis conſumerentur. The Dominicans, or 
W however, 9 it. You precife year when this 
6 inſtitution 


- 
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is very remarkable that this pontiff confirmed the 
lending-houſe at Orvieto (Urbs Vetus) ſo early as 
the above year; whereas that at Perugia was ſance 
tioned, for the firſt time, by Pope Paul II in 146)“. 
It is ſingular alſo that Leo X, in his confirmation 
of this eſtabliſhment, mentions Paul II, Sixtus IV, 
Innocent VIII, Alexander VI, and Julius II; 
but not Pius II. Pope Sixtus IV, as Wadding 
ſays, confirmed in 1472 the lending-houſe at Vis 
terbo, which had, however, been begun ſo early 
as 1469, by Franciſcus de Viterbo, a Minorite 4. 


In the year 1479, Sixtus IV confirmed the 


inſtitution was formed may, perhaps, be mentioned in the. partĩ- 
cular hiſtory of the city of Perugia; but the Storia di Perugia 
by Pompeo Pellini J have not been able to ſearch ; and in Pe- 
rugia augufla deſcritta da Ceſare Criſpolt, in Perugia 1648, 
4to. p. 182, I find only: Monte detto della pietà, inſtituto di 
un venerabile padre delPordine Offervante, chiamato Fra Giaco- 
mo da monte Feltro ; - »- - fa di lui mentione il Gonzaga. 
Gonzaga, notwithſtanding the above account, aſeribes this ſer- 
vice not to any Jacob, but to the well-known Bernardino de 
Feltro, De origine ſeraphice religionis Franciſcans. Rome 
x 587, fol. p. 338. In. C. L. Richard's Analyſis conciliorum ge- 
neralium et particularium, Venetiis 1776, 4 vol. fol. iv. p. 98, 
I find that the firſt lending · houſe at Perugia was eſtabliſhed in 
the year 1450; but Pius IT, under whoſe pontificate it appears 
by various teſtimonies to have been founded, was not choſen 
Pope till the year 1458. 
* Wadding, xiy, p. 94s | 


| T. Buſſi, 17. della citta di Viterbo. In Roma 1742, fol, 
p. 371, 


lending - 
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lending-houſe which had been eſtabliſhed at Sa- 
vona, the place of his birth, upon the ſame plan 
as that at Perugia. The bull iſſued for this pur- 
poſe is the firſt pontifical confirmation ever print- 
ed *; for that obtained for Perugia was not, as we 
are told by the editor, to be found in the archives 
there in 1618, the time when the other was print- 
ed. I have never found the confirmation of 


' thoſe at Orvieto and Viterbo. Aſcianus ſought for 


them, but without ſucceſs, in Bullarium magnum 
Cherubinz, and they are not mentioned by Sixtus. 
This pontiff, in his bull, laments that the great ex- 
pences to which he was ſubjected did not permit 
him to relieve his countrymen with money, but that 


* It may be found in Bolle et privitegi del ſacro monte della 
fieta di Roma. In Roma 1618: riſtampati Vanno 1658. This 
collection is commonly bound up with the following work, which 
was printed in the ſame year and again reprinted ; Statuti del 
ſacro monte della pictà di Roma. This bull is inſerted entire by 


Aſcianus, p. 719: but ãn the Collection of the pontifical bulls it 
is omitted. I ſhall here give only the following extracts from 


it. Ut hujuſmodi incommodis (the aſuriuus practices of the Jecui 
obvient, cupiunt, ad inſtar dilectorum filiorum civium civitatis 
noſt ræ Peruſiuæ, in prædicta eivitate Sayonenſi, ex piis Chriſti 
fidelium ſuffragiis, ac alias colligere, et in unam maſſam, que 
mons pietatis nuncupetur, redigere aliquam non parvæ pecuniz 
ſummam, de qua perſonis pauperibus et egenis, per officiales, 
examinata cauſſa neceſſitatis eorum, ac receptis pignoribus ab 
eiſdem, opportune valeat proportionabiliter ſubveniri eo modo, 


quo ſubvenitur ex pecunĩis montis pietatis in Perufiuacivitate du- | 
dum apoſtolica auQtoritate interveniente ordinati, dummodo eis 


deſuper per nos licentia congedatur. 


S 5 he 
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he would grant to the lending-houſe ſo many ſpi- 
ritual advantages as ſhould induce the faithful to 
contribute towards its ſupport ; and that it was 
his deſire that money ſhould be lent from it to 
thoſe. who would aſſiſt gratis during a year in the 
buſineſs which it required. If none could be 
found to ſerve on theſe conditions, a moderate ſa- 
lary was to be given. He added a clauſe alſo re- 
ſpecting pledges ; but paſſed over in filence that 
the debtors were to contribute any- thing for the 
ſupport of the inſtitution by paying intereſt, which 
Barnabas, whoſe name does not occur in the bull, 
introduced however at Perugia, and which the 
Pope tacitly approved, 


The greater part of the lending-houſes in Italy 
were eſtabliſhed in the fifteenth and following cen- 
turies by the Minorites Marcus Bononienſis, Mi- 
chael a Carcano *, Cherubinus Spoletanus, Jacobus 
de Marchia, Antonius Vercellenſis, Angelus a Cla-- 
vaſio, and, above all, Bernardinus Tomitano, named 
alſo Feltrenſit and Parvulus. This man was born at 
Feltri, in the county of Treviſo, in the year 1439. 
His father was called Donato Tomitano, and his 
mother Corona Rambaldoni ; ; they were both of 
diſtinguiſhed families, though ſome aſſert that he 
was of low extraction, and anative of Tomi, a ſmall | 


This Michael travelled and preached 5 in company vich 
Bernardinus, and died at Como in 1485. Wadding, xiv. p. 396. 


place 


* 
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place near Feltri, on which account he got the name 
of Tomitano. The name of Parvulus aroſe from 
his diminutive ſtature, which ke ſometimes made 
a ſuhject of pleaſantry . This much at any rate 
1s Certain, that he had received a good education. 
In 1456, when ſeventeen years of age, he ſuffered 
his iĩnſtructors, contrary to the inclination of his fa- 
ther, to. carry him to Padua, to be entered in the 
order of the Minorites ; and on this occaſion he 
changed his chriſtian- name Martin into Bernardi» 
nus . As he was a good ſpeaker, he was employ- 
ed by bis Order in travelling through Italy and 
preaching. He was heard with applauſe, and 
in many parts the people almoſt paid him divine 
honours. The chief object of his ſermons was to 
baniſh gaming, intemperance, and extravagance 
of dteſs; but he, above all, attacked the Jews, and 

excited ſuch a hatred againſt them, that the go- 
vernments in many places were obliged to entreat 
or to compel him either to quit their territories or 
not to preach in oppoſition to theſe - unfortunate 
people, whom the crowds he collected threatened 
to maſſacre ; and ſometimes when he viſited cities, 


* The Piceolimini, 3 of the Pope, 8 paid 
their reſpects to him at Siena, he told them he was their name- 
ſake. Wadding, Xiv. p. 447. 

'F Wadding, xii. p. 442. In Lettere — delParti 

e del commercio, by Anton. Zanon, vol. vi. p. 149,the year 1459 
js given, which perhaps is an error of the preſs. 
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where there were rich Jews, and perſons who were 
connected with them in trade, he was in danger of 
loſing even his own life. Taking advantage of this 
general antipathy to the Jews, he exerted himſelf, 
after the example of Barnabas, his brother Mino- 
rite, to get lending-houſes eflabliſhed, and died at 
Pavia in the year 1494. The Minorites played a 


number of juggling cricks with his body, pretend - 


ing that it performed miracles, by which means 
they procured him a place in the catalogue of the 
ſaints; and to render his name ſtill more laſting, 
ſome of his ſermons have been printed among the 
works of the writers of the Franciſcan order “. 


The lending-houſes in Italy, with rhe origin of 
which I am acquainted, are as follows : The lend- 
ing-houſe at Perugia was inſpected in 1485, by Ber- 


nardinus, who enlarged its capital. 


The fame year he eſtabliſhed one at Adds, Which 
was confirmed by pope Innocent, and which was 
viſited and improved by its founder in 1487 +. 


In the year 1486, after much oppoſition, he 
eſtabliſhed a lending-houſe at Mantua, and pro- 


* Waddingii Scriptores ordinis Minorum, p. 58. Fabrics 

Biblioth. mediæ et infimee at. i. p. 586. | 
+ Wadding, xiv, p. 398 and 433. 

Ss ks cured 
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cured for it alſo the Pope's ſanction . Four years 
after, however, it had declined ſo much, that he 
| Was 


It may be found entire in Wadding, xiv. p. 411. It was or- 
dered that the pledges ſhould be worth double the ſum lent, and 
that they ſhould be fold if not redeemed within a year. The 
regulations made reſpecting the intereſt I ſhall here inſert : Lice- 
retque eis pro hujuſmodi ſalariorum ſolutione, ac etiam penſione 
domus ad præmiſſa in loco commodo et honeſto conducenda, in 
civitate prædicta, libris et ſubhaſtationibus, aliiſque expenſis ne- 
ceſſariis pro executione eis commiſſorum officiorum hujuſmodi, 
a perſonis mutuo recipientibus pecunias dicti montis, illaſque 
reftituentibus intra annum, præter ſummam mutuatam, duos de- 
narios pro qualibet libra mutuata ejus ſumma, pro quolibet 
menſe petere et recuperare, et a non reſtituentibus de pretio ven- 
ditorum pro tempore pignorum retinere ; et fi digi duodenarii 
pro libra fic collecti, in fine anti non aſcenderent ad ſummam 
opportunam pro ſalariis et aliis expenſis prediftis, voluerunt id 
quod deficeret, ſuppleri de ſumma anni ſequentis ; et fi ſumma 
dictor um duorum denariorum pro libra fic collecta, in fine anni 
tranſcenderet ſummam opportunam pro ſalariis et expenſis præ- 
dictis, voluerunt id quod ſuperabundaret, eiſdem ſolventibus pro- 
port ĩonabiliter et pro rata, pro qua ſolviſſent, ultra reſtitui, fi 
recuperare vellent, et ad hunc effectum publice ſæpius proclamari 
per civitatem prædictam, quod quicunque intenderent rehabere 
; portiones eis contingentes, de ſuperabundantia prædicta collecta 
per exactorem duorum denariorum pro libra, debeant proteſtari 
officialibus prædictis infra quindecim dies ad minus a die ſibi facti 
mutui, recepiſſe mutuo animo rehabendi talem portionem eis 
contingentem, quantumcumque parvam; alioquin, decurſis dictis 
quindecim diebus, proteſtatione prædicta non facta, intelligeren- 
tur, poſt tot proclamationes repetitis vicibus factas, tales mutuo 
5 recipientes, et non * velle, immo mandare ac injungere 


dictis 
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was obliged to preach in order to n new do- 
nations to ſupport 1 it *, 


At Florence he met with till more oppoſition ; . 
for the rich Jews bribed the members of the go- 

vernment, who wiſhed, in appearance, to favour 

the eſtabliſhment of the lending-houſe, to which 

they had conſented eighteen years before, while 

they ſecretly thwarted it ; and ſome boys having 
once proceeded, after hearing a ſermon, to attack 
the houſes of the Jews, the Minorites were ordered 
to abſtain from preaching and to quit the city . 
It was, however, completely eſtabliſhed ; but by the 
Dominican Hieronymus Savonarola f. 


In the year 1488, Bernardinus eſtabliſhed a 
lending-houſe at Parma, and procured for it the 
Pope's ſanction ||, as well as for one at Ceſena, where 


dictis officialibus, quod diſpenſent pauperibus, vel convertant in 
alias pias cauſas, illas parvas quantitates et portiones, quz ipſos 


. Aa. _— IT, 9... 007 OF, * 


proteſtantes contigebant de dicta quantitate ſuperabundanti, 
amore Dei, et pro ſuæ ac ſuorum prædeceſſorum anĩimarum ſalute, 


de conſilio duorum religioſorum, vel aliorum ſacerdotum, aut 
aliorum bone opinionis et famas, 

*' Wadding, xiv. p. 516. 

+ Ibid. p. 446. 

+ Offervazioni di D. Manni circa i figilli antichi, tom. xxvii. 
P- 92.3 where much information I this ſubject may be 
found. 


| Wadding, xiv. p. 445. © La biftoria della citta di Parma, di 
Bonaventura Angeli. In Parma 1591, 4to. p. 429. . 


the 
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the intereſt was defined to be pro ſalariis officialiitm 
et aliis montis oneribus perferendis . About the 
concluſion of this year, he was at the other end of 
Italy, where he re-eftabliſhed the lending-houfe at 
Aquila in the kingdom of Naples f. 


In the year following he eſtabliſhed one at Chieti 
(Theate) in the ſame kingdom, another at Rieti 
Rate) in the territories of the Church, a third at 
Narni (Narnia) ; and a fourth at Lucca, which 
was confirmed by the biſhop, notwithſtanding the 
oppoſition of the Jews, who did EY thing in 
their power to prevent it. 8 


In the year 1490, a lending-houſe was eſtabliſh- 
ed at Piacenza (Placentia) by Bernardinus, who 
at the ſame time found one at Genoa, which had 
been eſtabliſhed by the before-mentioned Angelus 
a Clavaſio . At this period alſo, a lending-houſe 
was eſtabliſhed at Verona $, and another at Milan 
by the Minorite Michael de Aquis J. i 


This bull of Innocent VIII may be found in the before- 
quoted Bolle et privilegi del ſacro monte della pietà di Roma, p. 10. 

+ Wadding, xiv. p. 451» 

+ Wadding, xiv. p. 462. Ibid. 465. 


I wid. 480, 481. 


 { Wadding, xiv. p. 517. — Verona, deſeritta' du Pier. 
Zagata, In Verona 1747, 4to. ii. 1. p. 202, and ii. 2. p. 88. 
CE u Ritrato di Mans, di Carlo Torre. In Milano 17 14, . 


P · 229. 
| In 
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In 1491, a lending-houſe was eſtabliſhed at 
Padua, which was confirmed by pope” Alexander 
VI, in 1493 *; and another was en at Ra- 
venna f. | r 

In 1492, Bernardinus reformed the lending - 
houſe at Vicenza, where, in order to avoid the re- 
proach of uſury, the artifice was employed of not 
demanding any inteteſt, but admoniſhing the bor- 
rowers that they ſhould give a remuneration ac- 


cording to their piety and ability. As people 


were by theſe means induced to pay more intereſt 
than what was legally required at other lending- 
houſes, Bernardinus cauſed this method to be abo - 
liſhed 1. He eſtabliſhed a lending houſe alſo the 
ſame year in the ſmall town of Campo' S. Pierro, 
not far from Padua, and expelled the Jews who 
had lent upon pledges. At this period there were 
lending-houſes at Baſſano, a village i in the county of 


Treviſi, and alſo at F eltri, which he inſpected as and 
improved lj: a 


© Wadding, xiv. p. 93, * Merals ee ii. Rb. iv. 
p-. m. 950. The eee is 3 by u leriere vi. 

p. 152. | | 

+ Wadding, p. 514. Hizron. Rubei Hiftorie N 
Ven. 1590. fol. lib. vii, II foreftiere infiruito della coſe notabili 
della citta di Ravenna : di - way Du In Rurettiia 1783, $0. 
P. 119. 

t Wadding, xv. p. 6, 65s 

[| Wadding, XV. p. 75 12, 9. | 

vol. 111. D oP 
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In the year 1493, Bernardinuscauſed a lending- 
houſe to be eſtabliſhed at Crema, in the Venetian 
dominions ; another at Pavia, where he requeſted 
the opinion of the juriſts, whom-he was bappy to 
find favourable to his deſign ; and likewiſe a third 
at Gubbio, in the territories of the Church. At the 
ſame time another Franciſcan eſtabliſhed at Cre- 
mona a wont frumenti pictatis, from which corn was 
lent out on intereſt to neceſſitous perſons ; and it 
appears that there had been an inſtitution of the 
like kind before at Parma *. 


In the year 1494, Bernardinus, a ſhort time be- 
fore his death, aſſiſted to eſtabliſh a lending-bouſe 
at Montagnana, in the Venetian territories t, and 
to improve that at Breſcia, which was likely to de- 
cay, becauſe the ſervants had not fixed falarics$. 


* Wadding, . 5. 37s 45.46. 
* Wadding, xv. 67. | 


4 Wadding, xv. p. 68. Bernardinus conſidered the gizing of 

wages as a neceſſary evil. Speciofius et religioſius fatebatur Ber- 
nardinus fore, ſi abſque ullo penitus obolo et pretio mutuum da- 
retur, libereque commodaretur pecunia, ſed pium opus et · paupe · 
rum ſubſidium exiguo fic duraturum tempore; non enim, inquit, 
tantus eſt ardor hominum, ut gubernatores et officiales montium 
miniſterio neceſſarũ velint laborem hune omnem gratis ſubire ; 
quod ſi remunerandi fint ex ſorte principali, vel ipſo depoſito, 
ſeu exili montium ærario, brevi exhaurietur, et commodum op- 
portunumque iſtud pauperum refogium vbigue peribit.  Wad- 
. P- Th 
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The fame year another Franciſcan eſtabliſhed the 
lending-houſe at Modena #. 


In the year 1506, pope Julius Il confirmed the 
lending-houſe at wo, 3p +. That of Trivigi was 
eſtabliſhed in 1509 f; and in 1512, Elizabeth of 
the family of Gonzaga, as widow of duke Guido 
Ubaldus, eſtabliſhed rhe firſt lending-houſe in the 
duchy of Urbino at Gubbio, and procured permiſ- 
fion for it to coin money ||. 


The hiſtorical account I have here gfven, diſ- 
plays in the ſtrongeſt light the great force of pre- 
judice, and particularly of the prejudice of eccle- 
ſiaſtics. Notwithſtanding the manifeſt advantages 
with which lending-houſes were attended; and 
though a great part of them had been already 
ſanctioned by the infallible court of Rome, many, 
but chiefly Dominicans, exclaimed againſt theſe 
inſtitutions, which they did not call montes pietatis, 

* Wadding, xv. p. 88. ; | 

+ The bull may be found in Bolts + privileg? det ſters wont 
della pietd di n ren quoted, p-. 13; e ee 
p. 775. | 
t Iſtoria di Trivigi; di Giovanni OT TOUR In Venesia 
1744, fol. p. 501. 

Della 2ecca di Gubbioz e delle geſte de? conti & duchi di Ur- 
ng, opera di Rinaldo Repoſati. In Bologua 1772, 4to. ii: 
p 132. 
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but impietatis. No oppoſition gave the Minorites 
ſo much uneaſineſs as that of the Dominican Tho- 
mas de Vio, who afterwards became celebrated as 
a cardinal under the name of Cajetanus. This 
monk, while he taught at Pavia, in 1498, wrote a 
treatiſe De mente pietatis*®, in which he inveighed 
bitterly againſt taking pledges and intereſt, even 
though the latter was deſtined for the maintenance 
of the ſervants, The popes, he ſaid, had confirm- 
ed lending-houſes in general, but not every regu- 
lation that might be introduced into them, and had 
only given their expreſs approbation of chem fo 
far as they were conſiſtent with the laws of the 
church. Theſe words, he added, had been wick- 
edly left out in the bulls which had been printed; 

but he had heard them, and read them, in the con- 
| firmation of the lending-houſe at Mantua +. Iin- 


deed 


> it to be found in the well known lege ollefiion of Ii 
dical writings quoted commonly under the title: TraZatxs 
trafatuum. Venetiis 1584, fol. p. 419, vol. vi. part 1. It has 
alſo been printed ſeparatcly. 

+ Nota quod mons ipſe eſt ſimpliciter approbatus et erectus ab 
ipſo Summo Pontiſice. Ejus autem capitula ſupradicta ſunt ap- 
probata cum hoc adjectivo, ſcilicet: ſacris canonibus non contra- 
ria. Unde, fi qua capitula ſunt ſacris canonibus contraria, ap- 
probata,nop ſunt. Hzc autem eſſe ea que injuſtitiam continent, 
nullus dubitat. Non ſunt i igitur approbata capitula illa, que in- 
juſta eſſe ſuperius monſtratum ett, Propter quod (fi ita eſt) non 
parum peccatum fuſt facere i imprimi Summi Pontificisbullas trun 
catas abſque illa'partictla, ſcilicet, facris canonibus non contraria. 
Laquers ſiquidem eſt animarum, in quem ego incidiſſem, vel fal- 

1 dem 
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deed find, that theſe words are not in the copy of 
that bull given in Wadding, which is ſaid to have 
been taken from the original, nor in the till older 
confirmation of the lending-houſe at Savona. But 
even were they to be found there, this would not 
juſtify Cajetan's oppoſition, as the Pope in both 
theſe bulls recommended the plan of the lending- 
houſe at Perugia to be adopted, of which receiving 
intereſt formed a part. Bernardinus de Buſtis “, a 
Minorite, took up the cauſe in oppoſition to Caje- 
tan, and, according to Wadding's account, with 
rather too much vehemence. Among his antago- 
niſts alſo were Barrianus, and Franc. Papafava, a 
juriſt of Padua T. As this diſpute was revived 
with a great deal of warmth in the beginning of the 
ſixteenth century, it was at length terminated by 
pope Leo X, who ia the tenth ſitting of the coun- 


tem abſque ſuſpenſione non ſuiſſem, niſi viva voce audiſſem ſic 
habere in originalibus, et calamo ſcriptam particulam illam in 
bullz Mantuanz copia vidiſſem. Ex hac quoque eadem radice 
ſatisfit illis qui ex privilegiis et indulgentiis conceſſis a Rom. 
Pont. illis qui ad montis couſervationem aut augmentum manus 
porrigunt adjutrices arguunt, Jam enim patet, quod mons ipſe 
ſanctus eſt, et in ordine ad illum hæc omnia conceduntur. An- 
nexa tamen mala ex hoc non approbantur, ſed pot ius tolerantur 
ad evitationem majoris mali, quo per publicos uſuarios res paupe- 
rum vorantur. 8 

His works were printed together, in folio, at Breſcia in 1588. 


+ The work of the former appeared in 1496. The writings of 
both are printed in the work of Aſcianus, or Zimmermann, which 
has been often quoted already. 
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cil of the Lateran declared by a particular bull, 
that lending-houſes were legal and uſeful ; that all 
doubrs to the contrary were ſinful, and that thoſe 
who ſhould write againſt them would be in a ſtate 
of excommunication . The whole aſſembly, ex- 
cept one archbiſhop, voted in favour of this deter- 
mination + ; and it appears from a decree of the 
council of Trent, that it alſo acknowledged their 
legality, and confirmed them g. Notwithſtanding 
this deciſion, there were ſtill writers who ſometimes 


This bull, which forms an epoch in the hiſtory of lending- 
houſes, may be found in Sa. Lateranen. concilium noviſſimum, 
Rome 1521, fol. This ſcarce work, which I have now before 
me from the library of our univerſity, is inſerted entire in ¶ Har- 
duini) Ada conciliorum, tom. ix. Pariſiis 1714, fol. The bull 
may be found p. 1773. It may be found alſo in Bullarium mag. 
Cherubini, i. p. 560 ; Waddingii Annal. Minor. xv. p. 470 ; Aﬀſei- 
anus, p. 738; and BeyerlincÞs Theatrum vitae hum. v. p. 603. 
The Pope, in the bull, refers to Juriſprudence, which ſays : quod 
qui commodum ſentit, onus quoque ſentire debeat. - - He then 
permits : alios etiam fimiles montes cum apoſtolice ſedis appro- 
batione erigi poſſe -- - Omnes qui contra hancce declarationem 
prdicare ſeu diſputare et ſeribere auſi fuerint, excommunicatio- 
nis latz ſententiz pœnam incurrere volumus. 

+ Reſponderunt omnes placere, excepto reverendo patre do- 
minoJeremia archiepiſcopo Tranenſi, qui dixit, non placere, quia 
didicit per experientiam, quod præfati montes ſunt plus damnoſi 
quam utiles. Theſe words fland in the protocoll, 

$ This is the concluſion formed by Richard, in Azaly/is conci- 
Lorum, becaule in ſeſſ. 22. cap. 8, lending-houſes are reckoned 
among the pia loca, and the inſpection of them aſſigned to the 
þiſhops, 


condemned 
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condemned them ; and who did not conſider all the 
decrees, at leaſt the above one, of the Lateran coun- 
cil as agreeable to juſtice. Among theſe was Do- 
minicus de Soto, a Dominican *. All oppoſition, 
however, in the courſe of time ſubſided, and in 
the year 1565, Charles Borromeo, the pope's legate 
at the council of Milan, ordered all governments 


and eccleſiaſtics to aſſiſt in eſtabliſhing bending: 
houſes +, 


Of the lending-houſes eſtabliſhed after this pe- 
riod in Italy, I ſhall mention thoſe only of Rome 
and Naples, It is very remarkable that the Pope's 
capital ſhould have been without an inſtitution of 
this kind till the year 1539, and that it ſhould have 
been formed by the exertions of Giovanni Calvo, 
a Franciſcan 1. Paul III, in his bull of confir- 
mation, ordered that Calvo's ſucceſſors in rank 
and employment ſhould always have the inſpec- 
tion of it, becauſe the Franciſcans had taken the 
greateſt pains to endeayour to root out uſury ||. 


The lending-houſe at Naples was firſt eſtabliſh- 


In Libri x. de injuſtitia et jure. vi. queſt. x & 6. 
+ Waddingii Annal, Minor. xv. p. 471. 


t Commiſfario generale del Ordine Minore de conventuali di 
8. Franciſco, | 


| This confirmation may be found in Waddiogii Annal. xvi, 
p. 444) and in Aſelanus, p. 766. 
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ed in 1539 or 1540. Two rich citizens, Aurelio 
Paparo, and Leonardo or Nardo di Palma, re- 
deemed all the pledges which were at that time in 
the hands of the Jews, and offered to deliver them 
to the owners without intereſt, provided they 
would return the money which had been advanced 
on them. More opulent perſons ſoon followed 
their example; many bequeathed large ſums for 
this benevolent purpoſe ; and Toledo, the viceroy, 
who drove the Jews from the kingdom, ſupported 
it by every method poſſible. This lending-houſe, 
which has indeed undergone many variations, is 
the largeſt in Europe; and it contains ſuch an im- 
menſe number of different articles, many of them 
exceedingly valuable, that it may be conſidered as 
a repoſitory of the moſt important part of the 
moveables of the whole nation. About the year 
1563, another eſtabliſhment of the like kind was 
formed under the title of banco de poveri. At firſt 
this bank advanced money without intereſt, only to 
relieve confined debtors; afterwards, as its capital 
increaſed, it lent upon pledges, but not above the 
ſum of five ducats without intereſt. For larger 
ſums the uſual intereſt is demanded *. 


* (Summonte) Hiſtoria della città e regno di Napoli; in Na- 
poli 1749, 4to. vol. iv. p. 179, Giannone, Geſchichte des kinigreichs 
Neapel; mit anmerkungen von Le Bret ; Leipzig 1770, 4to. vol, 
Ive p. 95 · De banchi di Napoli, e della lor ragione; trattato di 
"chile Roces, Neapoli 1785, 3 vol. Bro, i. P. 151, 
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At what time the firſt lending-houſe was eſta- 
bliſhed at Venice I have not been able to learn “. 
This State ſeems to have long tolerated the Jews; 
it endeavoured to moderate the hatred which had 
been conceived againſt them, and gave orders to 
Bernardinus to forbid preaching againſt them. Ir 
appears to me in general, that the principal com- 
mercial cities of Italy were the lateſt to avail them- 
ſelves of this invention ; becauſe they knew that to 
regulate intereſt by law, where trade was flouriſh- 
ing, would be ineffectual or uſeleſs; or becauſe the 
rich Jew merchants found means to prevent it. 


The name mons pietatis, of which no ſatisfactory 
explanation has been as yet given, came with the 
invention from Italy, and is equally old, if not 
older. Funds of money formed by the contribu- 
tions of different perſons, for ſome end ſpecified, 
were long before called montes. In the firſt cen- 
tury of the Chriſtian era, free gifts were collected 
and preſerved in churches by eccleſiaſtics, partly 
for the purpoſe of defraying the expence of divine 
ſervice, and partly to relieve the poor. Such capi- 
tals, which were conſidered as eccleſiaſtical funds, 


® Vettor Sandi, in Principi di foria civile della republica di Ve- 
nezia. In Venezia 1771, 4to. vol. ii. p. 436. The author treats 
expreſsly of the inſtitution of this bank, but the year when it 
commenced is not mentioned. | 


7 Waddingii Anral, Minor. xv. p. 67. 


were 
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were by rudentius, in the beginning of the 
fifth century, called montes annone, and arca nu- 
minis. Tertullian calls chem depoſfita pietatis ; 

| ine | and 


Hymnus ii. in honorem Laurentii · The poet relates, that, 
in the third century, the pagan governor of the city (prefefus 
»rbis) demanded the church nnen the dea- 
on. Ver. 53: f 
Laurentium ſiſti es 5 
Exquirit arcam ditibus 
Maſſis refertam, et fulgidz 
Montes monetæ conditos. 


This paſſage, as far as I know, was firſt remarked by H. C. Sen- 
kenberg in a poſtſcript to L. J. Meyer's Difſertat. de montibus 
fictatis; Giſſe 1739, 4to. p. 51, He is of opinion that the ex» 
preſſion mons fjetatjs was uſual even at that period, becauſe the fol- 
lowing lines occur, ver. 81, 
c occultantur abditis 
Ecclefiarum. in angulis; 


Et ſumma pietas creditur, 
Nudare dulces liberos. 


| To ſpeak the truth, pietas in this paſſage does not refer to an, 


The Chriſtians are here reproached in an ironical manner with 
children and grandchildren to enrich the church. That the 
money collected in this manner, however, was not employed 
merely for ornamenting churches, but diſtributed alſo in alme, 
is well known, and is proved even by what Prudentius ſays, 
yer. 140. See Salmaſius de fen, trapezit. p. 421, and the preface, 

1 This paſſage, with which Senkenberg was pot acquainted, 
may be found in Tertullian's Apolog. cap, 39, edition of De la 
Cerda, p. 187 : Hzc quaſi depoſita pietatis ſunt ; nam inde non 
epulis, non potaculis, nec ingratis voratrinis diſpenſatur ; ſed 


egenis 
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and hence has been formed mantes pielalis. At any 
rate I am of opinion that the inventor choſe and 
adopted this name in order ta give his inſtitution a 
ſacred or religious appearance, and to procure it 
more approbation and ſupport. 


I find however that thoſe banks employed in 
Italy, during the thirteenth and fourteenth centus. 
ries, to borrow money in the name of States, for 
which the public revenues were mortgaged and in- 
tereſt paid, were alſo called mentes *. In this ſenſe 

the 


egenis alendis humandiſque, et pueris ac puellis re ac parentibug 
deſtitutis, jamque domeſticis ſenibus, item naufragis, et ſi qui 
in metallis, et fi qui in inſulis, vel in cuſtodijs, duntaxat ex cauſſa 
Dei ſez, alumni confeſſionis ſuz hunt. 


This word however is not to be found in, Gloſſarium manuale. 
The following paſſage from Leonards Aretini Hiflor. Florentinarum 
libri xii, Argentorati 1610. fol. lib. vii. p. 145, may ſerve as a 
proof, Eodem anno maximum eſt reipublicz fundamentum par- 
vo ex principio jaci cœptum. Civibus reſp. debebat auripondo 
Firciter LXX.M. dudum mutuo ſumta ob Lucæ redemtionem. 
Ea igitur ſumma cum ob anguſtiam zrarii diſſolvi non poſſet, ac 
iniquum videretur ſuo fraudari cives, qui fidem publicam ſecuti 
mutuo dederant ; media quædam inter has difficultates reperta 
eſt via, Nominibus enim eorum, quibus debebatur, tributim 
deſcriptis annui reditus e publico conſtituti ſunt, quina ſingulis 
centenis. Quantitates vero ipſag in unum coacervatas, a ſimili- 
tudine cumulandi, vulgo Montem vocavere, Idque in civitate 
poſtea ſervatum. Quoties reſp. indiget, cives tributa perſolvunt ; 
ſolutorum vero penſiones annuas percipiunt. Hi montes cumula- 
pioneſque pecuniarum bellis quidem creſcunt, pace minuuntur, 


propterc 
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the word is uſed by Italian hiftoriatis of much later 
times; and thoſe are greatly miſtaken, who, with 
Aſcian and many others; conſider all thefe montes 
as real lending-houſes. Theſe loan- banks, or- 
montes, received various names, ſometimies from the 
princes who eftablithed them, ſometimes from the 
uſe to which the money borrowed was applied, and 
fometimes from the objects which were mortgaged. 
Of this kind were the ns fidci, or loan opened by 
pope Clement VII, in the year 1526, for defending 
his capital“; the mens aluminarius, under pope 
Pius IV, for which the pontifical alum-works were 
pledged ; the mons religionis, under Pius V, for car- 
rying on the war againſt the Turks; and the montes 
farinæ, carnium, vii, &c. when the duties upon 
theſe articles were pledged as a ſecurity. To faci- 
Hrate theſe loans, every condition that could induce 
people to advance money was thought of. Some- 
times high intereſt was given, if the ſubſcribers 


propterea quod abundante rep. diſſolutio fit crebra atque perem- 
tio. Quantitatum vero deſcriptarum et venditio eſt civibus inter 
ſe et permutatio, atque (ut in c#teris mercimoniis) pro tempore, 
pro ope, pro commodo, minuitur earum precium atque augeſcit. 
In emtorem eadem commoda, quæ ſolutus ipſe percepturus erat, 
transferuntur. Ea res facit, uti cives ad crebras tributorum ſo. 
lutiones perdurent, non pereunte omnino quod ſolutum eſt; ſed 
utilitatem, ſi non magnam attamen aliquam, afferente. Compare 
Le Bret in Agen. I elihiſtorie, xlv. p. 10, who however relates 
ſome circumſtances not to be found in Aretin, 


'® See the bull in Bullarium mag; Cherub. n. 17. 


agreed 
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agreed that it ſhould ceaſe, and the capital fall to 
the bank, after their death; and ſometimes low in- 
tereſt was given, but the ſecurity was heritable and 
could be transferred at pleaſure. The former were 
called montes vacabiles, and the latter mon!es nen va- 
cabiles. Sometimes the State engaged to pay back 
the capital at the end of a"eertain period, ſuch for 
example as nine years, as was the caſe in regard to 
the mrs novennalis, under Paul IV; or it reſerved 
to itſelf the option of returning the money at fuch 
2 period as it might think proper, and ſometimes 
the capital was ſunk and the intereſt made perpe- 
tual.” The firſt k ind were called montes redimibiles, 
and the ſecond irredimibiles*. One can here clear- 
ly diſcover the origin of life- rents, annuities, ton- 
tines, and government ſecurities; but the farther 
illuſtration of this ſubject I ſhall leave to thoſe who 
may wiſh to employ their talents on a hiſtory of 
national debts. I have introduced thefe remarks 
merely to rectify a miſtake which has become 
almoſt general, and which occaſioned ſome difficul- 
ties to me in this reſearch ; and I ſhall only ob- 
ſerve farther, that the popes gave to their loans, in 
order to raiſe their ſinking credit, many of thoſe 
ſpiritual advantages which they conferred on the 
meontes pielatis. This error therefore was more eafily 
propagated, as both were called montes ; and hence 


'* See Petr. Gregorius Tholoſanue de republica. Francof. 
1699, 4to. lib. xiii. e. 16. p. 566 and Aſcianus, p. 753. 


it 
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it has happened that Aſcianus and others affert 
that many lending-houſes were miſapplied by the 
popes in order to raiſe public loans. 


From the inſtances here adductd, one thiy.ſes 
chat the ficlt lending-houſes were ſanctioned by the 
pontiffs, becauſe they only could determine to the 
Catholics in what caſes it was lawful for them to 


receive intereſt. This circumſtance ſeems to have 


rendered the eſtabliſhment of them without Italy 
difficult. At any rate the Proteſtants were at firſt 
averſe to imitate an inſtitution which originated at 
the court of Rome, and which, according to the 
prevailing prejudice of the times, it alone could 
approve. and from the ſame confideration they 
would not adopt the reformation which had been 
made in the calendar. 


The firſt mention of a lending-houſe in Gers 
many, which I have as yet met with, is to be 
found in the permiſſion granted by the emperor 
Maximilian I, to the citizens of Nuremberg, in 
the year 1498, to drive the Jews from the city, 
and to eſtabliſh an exchange-bank. The permiſ= 
fion farther ſtated, ** That they ſhould provide 
« for their bank proper managers, clerks, and 
& other perſons to conduct it according to their 
66 pleaſure, or as neceſſity might require; that ſuch 
& of their fellow-cirizens as were not able to carry 
« on their trades, callings, and occupations with- 
« gut 
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ce out unde and without pledging their ef- 

« fe&ts, ſhould, on demand, according to their 

<« trade and circumſtances, receive money, for 
e which pledges, caution and ſecurity ſhould be 
cc taken; that at the time of payment a certain 
« ſam ſhould; be exacted by way of intereſt; that 
e the clerks and conduQors of the bank ſhould 
<« receive ſalaries for their ſervice from the intereſt; 
c and that if any ſurplus remained, it ſhould be 
e employed for the common uſe of the city of Nu- 
e remberg, like any other public fund.“ 


It here appears that the lending-houſes in Ger- 
many were firſt known under the name of ex- 
change-banks, by which was before underſtood 
any bank where money was lent and exchanged ; 
but ir does not thence follow, as profeſſor Fiſcher 
thinks +, that they were an Italian invention. 
The citizens of Nuremberg had not then a lend- 
ing-houſe, nor was one eſtabliſhed there till the 
year 1618, At that period they procured from 
Italy copies of the regulations drawn up for various 
houſes of this kind, in order to ſelect the beſt. 
Thoſe of the city of Augſburg however were the 
grounds on which they built, and they ſent thither 


This permiſſion may be found at the end of A. Warfel's 
Hi floriſchen nachrichten von der ehemaligen Fuden-Gemeinde in 
Nürnberg. Nürnberg 177 5, 4to- p- 152. 


Geſchichte des Teutſchen handele, i ii. p. 464. 
6 | the 
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the perſons choſen to manage their lending-honſe, 
that they might make themſelves fully acquaintet 
with the nature of the eſtabliſnment at that place . 
In the year 1591, the magiſtrates of Augſburg 
had prohibited the Jews to lend money, or to 
take pledges; at the ſame time they granted 
30,000 florins as a fund to eſtabliſn a lending- 
bouſe, and the regulations of it were FEE in 


1607 +. 


T tn the Netherlands, France, and England, lend- 
ing-houſes were firſt known under the name of 
Lombards, the origin of which is evident. It is 
well known that in the thirteenth and following 
centuries many opulent merchants of taly, which 

at thoſe periods was almoſt the only part of Europe 
that carried on an extenſive trade, were invited to 
theſe countries, where there were few mercantile 
people Able to engage deeply in commerce. For 
this reaſon they were favoured by governments in 
moſt of rhe large cities; but in the courſe of time 
they became objects of univerſal hatred, becauſe 
they exerciſed the moſt oppreſſive uſury, by lend- 
ing at intereſt and on pledges. They were called 
1 or unn whole nations are often 


* Gokinks Journal von und für Teutſchland, 1784, i. p. 504. 
where may be found the firſt and the neweſt regulations refpect 
ing the lending-houſe at Nuremberg. 

+ P. von Stettens Geſchichte der ſtadt Augſburg. Frank. und 
Leipzig 1742, 2 vol. 4to. i. p. 720, 789, 833. 
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named after a part of their n in the ſame 
manner as all the Helvetians are called Swiſs, and 
the Ruſſians ſometimes Moſcovites. They were, 
however, caſſed frequently alſo Caorcini, Caturcini, 
Caurſini, Cawarſini, Cawartini, Bardi, and Ama- 
nati; names, which in all probability aroſe from 
ſome of their greateſt houſes or banks. We know, 
at any rate, that about thoſe periods the family of 
the Corſini were in great conſideration at | Flo. 
rence®, They had banks in the principal towns 
for lending money; they demanded exorbitant 
intereſt ; and they received pledges at a low value, 
and retained them as their own property if not re- 
deemed at the ſtated time. They eluded the pro- 
hibition of the church againſt intereſt when they 
found it neceſſary, by cauſing the intereſt to be 
previouſly paid as a preſent or premium; and it 
appears that ſome ſovereigns borrowed money 
from them on theſe conditions. In this manner 
did Edward III, king of England, when travelling 
through France, in the year 1329, receive 5000 
marks from the bank of the Bardi, and give them 
in return, by way of acknowledgement, a bond for 
7000 f. When complaints againſt the uſurious 
practices of theſe Chiiſtian Jews became too loud 
to be diſregarded, they were threatened with ex- 
pulfion from the country, es n had ren- 


See theſe words pee | 
+ Fœdera, vol. iv. p- 387. * 
vol. 111, E dered 
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dered themſelves moſt obnoxious on that account, 
were often baniſhed, ſo that thoſe who remained 
vere obliged ro conduct their employment with 
more prudence and moderation. It is probable 
that the commerce of theſe countries was then in 
too infant a ſtate to diſpenſe altogether with the aſ- 
ſiſtance of theſe foreigners. In this manner were 
they treated by Louis IX, in 1268, and likewiſe 
by Philip the Bold; and ſometimes the popes, who 
- would not authoriſe intereſt, lent their aſſiſtance by 
prohibitions, as was the caſe in regard to Henry III 
of England in 1240. 


In the fourteenth century, the Lombards, in the 
Netherlands, paid to government rent for the 
houſes in which they carried on their money tranſ- 
actions, and ſomething beſides for a permiſſion. 
Of chis we have inſtances at Delft in 1313, and at 
Dordrecht in 1342. As in the courſe of time 
che original Lombards became extinct, theſe houſes 
. were let, with the ſame permiſſion, for the like em- 
ployment ; but governments at length fixed the 
- rate of intereſt which they ought to receive, and 

- eſtabliſhed regulations for them, by which uſuri- 
ous PRO were n Of leaſes * 


„ found in Byſhryvin dr Sun Def Te 
Delft 2729, fol. p. 533. 


+ Salmaſius de fauore trapxitioo Logduni Bat, 1640, $vo. 
225 Me 
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on ſuch conditions, an inſtance occurs at Delft 
in the year 1655. In 1578, William prince of 
Orange recommended to the magiſtrates of Am- 
ſterdam Francis Maſaſia, one of the Lombards, as 
they-were then called, in order that he might ob- 
tain for him permiſſion to eſtabliſh a lending- 
houſe &; ns many obtained permiſſion to keep bil- 
liard-tables, and Jews letters of protection. In the 
year 1611, the proprietor of ſuch a houſe at Am- 
ſterdam, who in the latter years of his leaſe had 
gained by his capital at leaſt thirty-three and a 
half per cent. offered a very large ſum for a re- 
newal of his permiſſion ;z but, in 1614, the city re- 
ſolved to take the lombard or lending-houſe into 
their own hands, or to eſtabliſh one of the ſame 
kind. However deteſted this plan might be, a 
diſpute aroſe reſpecting the legality of it, which 
Marets F and Claude Saumaiſe endeavoured to 
ſupport. The public leading-bouſe or lombard 
at Bruſſels was eſtabliſhed in 16219 ; that at Ante 
werp in 1620, and that at Ghent in 1622 . All 
theſe were eſtabliſhed by the archduke Albert, 
when he entered on the governorſhip, with the 


| advice of the archbiſhop of Mechlin; and on this 


* 


© De koophandel ran; Autſertea. Te Rotterdam * 870. 
i. p. 221. 


18. de Marets Dill. de trapezitit. | | | 
+} Aſcianus, p. 975 cake fam Dovid o Au- Df. 
morales in decalogum, p. 936, 
E 3 occaſion 
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occaſion the archite& Wenceſtaus Coberger was 
em nployed, and appointed inſpector-gefieräl of all 
the lending-bouſes in the Spati Netherlands v. 
Some Italians affert, that tlie Flemings were the 
firſt: people who borrowed töney on intereſt for 
their lending-houſes ; and they tell us that this 
practice began in the year 1619 4. We are aſ- 
le alſo, that, after long deliberation at Bruſſels, 
it was at length reſolved to receive money on in- 
tereſt at the lending · houſes. It however appears 
certain, that in Italy this was never done, or at 
leaſt not done till a late period, and that the capi- 
tals of the lending-houſes . were amaſſed 
without | giving Intereſt, | 


This beneficial inftitation: was . oppoſed 
in France; chiefly, becauſe the doors of the Sor- 
donne eotid dt diveſt themſelves of the prejudice 
igainſt ĩntereſt: and ſome in modern times who 
undertook there to accommodate people with 
money dn the like terms, were puniſned by govern- 

ment t. A lending · houſe bowever was eſtabliſh- 


8 cyciin, Magnum 2 vite, Lugduai, fl. _ be 
K enn. ves 


+ Montes e pecunia ad cenſum "Wu inſtituti, et nagt nun- 


et Rd e "i619/e#Q? fuere. Nicherd, * 


concilior. iv. p. 98. 
4 An inſtance may be found in Furgo?s hae halide ; a 
Tilhrf;et fur ij bomnurcs de far. Paris 3789, 840. See alſo Gun- 


thers Unterſuchung iber wacher und" ayxcher+geſetze, - Hamburg 
1798, $w. 12 1 
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ed at Paris, under Louis XIII, in 2626;-butthe 
managers next year were obliged to abandon it 7. 
In 1696, ſome perſons formed a capital at Mar- 
ſeilles for the purpoſe of eſtabliſhing: one there ac - 
cording to the plan of thoſe in Italy f. The pre- 
ſent mont de pietẽ at Paris, which has ſometimes in 
its poſſeſſion forty caſks filled with gold watches 
that have been pledged, was, by command, 

faſt n in 1777 ; EL | 
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As thoſe metals earlieſt be viz. copper, 
iron, gold, ſilver, lead, quickſilver and tin, re- 
ceived the ſame names as the neareſt heavenly be- 
dies, which appear to us largeſt, and have been 
diftinguiſhed by the like characters, two queſtions 
ariſe: Whether theſe names and characters were 
given firſt to the planets or to the metals? When, 
where, and on what account were they made 
choice of; and why were the metals named after 
the planets, or the ne verge! the metals 4 T he 


» Hiſtoire dela ville de "EY eee : 


+ Hiſtoire dela ville de Marſeille; par Antoine " eat Mar- 
ſeille 1696, fol. ii. p. 99. * 9 4 run J 5 352 


t Tableau de Paris. Hamburg 1781, v1 Bro. i . ae 
3 latter 
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latter of theſe queſtions, in my opinion, cannot be 

anſwered with any degree of certainty ; but ſome- 
thing may be ſaid on the ſubject which will nor, 
perhaps, be diſagreeable to thoſe fond of ſuch re- 
ſearches, and who * not had an oppanynty of 
examining it, | 


That the prefent ufual names were firſt given 
to the heavenly bodies, and at a later period to the 
metals, is beyond all doubt ; and it is equally cer- 
tain that they came from the Greeks ta the Ro- 
mans, and from the Romans to us. It can be 
proved alſo that older nations gave other names 
to theſe heavenly bodies at much earlier periods. 
The oldeſt appellations, if we may judge from 
ſome examples ſtill preſerved, ſeem to have ori- 
ginated from certain emotions which theſe bodies 
excited in the minds of men; and it is not im- 
probable that the planets were by the ancient 
Egyptians and Perſians named after their gods, 
and that the Greeks only adopted or tranſlated 
into their own language the names which thoſe na- 
tions had given them“. The idea that each pla- 
net was the reſidence of a god, or that they were 
gods themſelves, has ariſen, according to the moſt 
probable conjecture, becauſe rude nations worſhip- 
ped the ſun, which, on account of his beneficent 


® See-Goguet, Urfpreng der geſetze ud lug, i. _ OY 
which has deen taken hat Bailly ſays in the end of his Hijfoire 
RF Paris 1775, to. 
and 
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and neceſſary influence over all terreſtrial bodies, 
they conſidered either as the deity himſelf, or his 
abode, or, at any rate, as a ſymbol of him. In the 
courſe of time, when heroes, and perſons who by 
extraordinary, ſervices had rendered their names 
reſpected and immortal, received divine honours, 
particular heavenly bodies, of which the ſun, 
moon and planets ſeemed the fitteſt, were aſſigned 
to theſe divinities alſo . By what laws this diſ- 
tribution was made, and why one planet was dedi- 
cated to Saturn and not to another, Pluche, as far 
as I know, did not venture to determine +; and 
on .this point the ancients themſelves are not all 
agreed . When the planets were once dedicated 
to the gods, folly, which never ſtops where it be- 
gins, proceeded ſtill farther, and aſcribed to them 
the attributes and powers for which the deities, 


after whom they were-named, had been celebrated 


in the fictions of their mythologiſts. This, in time, 
laid the foundation of aſtrology ; and. hence the 
planet Mars, like the deity of that name, was ſaid 


| * Jablonſki, Pantheon Egyptlorum. Francofurt. ad Viadr, 
1750, 8vo. in the Prolegomena, p. 49. | 
+ He has however indulged in ſome conjectures, in his Hif 


tory of the heavens, you Hiftorie - himmels. Dreſden 9 8 
2 vol. 8vo, ii. p. 64. 


be ee een eee ee 
P- 370. A better view of them may be found in Hygini Poeticon 


nn 49%, of the edition by Von Staveren, | 
| * i 
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to cauſe and to be fond of war; ae Venus ce 
n over _ A its 1 * 

The next ae Why wireth: metals di- 
vided in the like manner among the gods, and 
named after them? Of all the conjectures that can 
be formed in anſwer to this queſtion; the following 
appears to me the moſt probable. The number 
of the deified planets made the number ſeven ſo 
facred to the Egyptians, Perfians, and other na- 
tions, that all thoſe things which amounted to the 
fare number, or, which could be divided by it 
without a reminder, were ſuppoſed to have an 
affinity or a likenefs to and connection wich each 
other . The ſeven metals, therefore, were con- 
ſidered as baving ſome refarionſhip to the planets, 
and with thetn to the gods, and were accordingly 
named after them. To each god was affigned a 
metal, the origin and uſe of which was under 
bis particular providence and government ; and to 
each metal were afctibed the powers and proper- 
ties of the planet and divinity of the like name; 
from which aroſe, in the courſe of time, many of 
the ridiculous conceits of the alchemiſts. 

The oldeſt trace of the diviſion, of the metals 
among n t he found, e I know, 


* Jablonſki, dad. eee p. 55s 56. — 
3% p. 489. Bruckeri Hiftor. philoſoph. i. p. 105 Fo 
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in the religious worſhip of the Perfians. © Otigen, 
in his Refutation of Celſus, who afferted that the 

ſeven heavens of the Chriſtians; as well as the Jad- 
der which Jacob ſaw in his dream, had been bor- 
rowed from the miyſteries' of Mithras, ſays, 
Among the Perſians the revolutions of the hea- 
venly bodies were repreſented by ſeven ſtairs, 

which conducted to the ſame number of gates. 

The firſt gate was of lead; the ſecond of tin; 

the third of copper ;/ the fourth of iron; the 

fifth of a mixed metal; the ſixth of ſilver, 
and the feventh of gold. The leaden gate 
had the flow tedious motion of Saturn; the tin 
gate the luſtre and gentleneſs of Venus; the third 
was dedicated to Jupiter; the fourth to Mercury, 
on account of his ſtrength and fitneſs for trade; 

the fifth to Mars; the ſixth to the Moon, and the 

laſt to the Sun . Here then is an evident trace of 

eln ton metallurgic 


| . Celſas de quibuſdam Perſarum myleriis ſermonem facit. 
Harum rerum, inquit, aliquod reperitur in Perſarum doctrina 
Mithraciſque eorum myſteriis veſtigium. In illis enim duæ cæ- 
leſtes converſiones, alia ſtellarum fixarum, errantium alia, et ani- 
m per eas tranſitus quodam ſymbolo repiæſentantur, quod hu- 
Juſmodi eſt. Scala altas portas habens, in ſumma autem octava 
porta. Prima portarum plumbea, altera ſtannea, tertia ex re, 
quarta ſerrea, quinta ex ere mixto, ſexta argentea, ſeptima ex 
auro. Kata? dir Nög, ri Nr Tn 0900, H MpuTn v 
1 heν j. Y der ofa Aνννν,νEH, ATPITN u,, 1 rr 
elne, 'n rinnen agen YOpropatesy d irn 02%: povy . 


HISTORY OF INVENTIONS, 


metallurgic aſtronomy, as Borrichius calls it, or 
of the aſtronomical or mythological nomination af 
metals, though it differs from that uſed, at preſent. 
According to this arrangement, tin belonged. to 
Jupiter, copper to Venus, iron to Mars, and the 
mixed metal to Mercury. The conjecture of Bor- 
richius, that the tranſcribers of Origen have, either 
through ignorance or deſign, tranſpoſed the names 
of the gods, is highly probable ;. for if we reflect 
that in this nomination men, at firſt, differed as 
much as in the nomination of the planets, and 
that the names given them were only confirmed in 
- the courſe of time, of which I ſhall ſoon produce 
. proofs, it. muſt be allowed that the cauſes aſſigned 
by Origen} for his nomination: do not well agree 
with: the preſent reading, and that they appear 
v, 1039.64. Primum affignant Saturno tarditatem Hius fideris 
plumbo indicantes: alteram Veneri, quam referunt, ut ipfi qui- 
dem putant, ſtanni ſplendor et mollities; tertiam Jovi, aheneam 
illam quidem et ſolidam: quartam Mercurio, quia Mercurius et 
ferrum, uterque operum omnium tolerantes, ad mercaturam 
utiles, laborum patientiſſimi. Marti quintam, inaqualem illam 
et variam propter mixturam. Sextam, quæ argentea eſt, lunz ; 
ſeptimam auream ſoli tribuunt, quia ſolis et luna colores hac 
duo metalla referunt. Contra Celſum, lib. vi. 22, p. 161,—I 
expected to have received ſome explanation of theſe words from 
the editors of Origen, and in thoſe authors who have treated 
expreſely on the religious worſhip of the Perſians; but I find 
that they are quoted neither by Hyde; Philip a Turre, whoſe 
 Monumenta weiteris Antii is printed in Th:ſaurus Antiquitat. et 
| Ber. Zalie, viii, 4toz nor by Banier in his 


58 


much 
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much juſter when the names are diſpoſed in the 
ſame manner as that in which we now uſe them *. 


This aftrological nomination of metals appears 
to have been, conveyed to the Brachmabs in India; 
for we are informed that a Brachman ſent to Apol- 
lonius ſeven rings, diſtinguiſhed by the names of 
the ſeven ſtars or planets, one of which he was to 
wear daily on his finger, according to the day of 
the week +. This can be no otherwiſe explained 

| than 


* Borrichius arranges the words in the following manner; 
decundam portam faciunt Jovis, comparantes ei ſtanni ſplendo · 
rem et mollitiem; tertiam Veneris æratam et ſolidam; quartam 
Martis, eſt enim laborum patiens, æque ac ferrum, celebratus 
hominibus ; quintam Mercurii propter mifturam inæqualem ac 
variam, et quia negotiator eſt; ſextam Lune argenteam; ſepti- 
mam Solis auream. Ol, Borrichius de ortu et progreſſu cbemiæ. 
Hafniz 1668, 4to. p. 29. Profeſſor Eichhorn reminded me, as 
alluſive to this ſubject, of the ſeven alls of Ecbatana, the capi- 
tal of Media, the outermoſt of which was the loweſt, and each 
of the reſt progreſſively higher, ſo that they all overtopped each 
other, Each was of a particular colour. The outermoſt was 
white; the ſecond black; the third purple, the fourth blue, the 
fifth red, or rather of an orange colour; and the ſummit of the 
fixth was covered with filyer, and that of the ſeventh or inner- 
moſt with gold. Such is the account giyen by Herodotus, i. 
98 ; and it appears to me not improbable that they may have 
had a relation to the ſeven planets, though nothing is hinted on 
that ſubject by the hiſtorian, 

T rv de 3 Acyig xa; Jaxruiovs ir vo Taygyay Ty Aron 
Jovan, Tay ra 0e s Erepuy dug Popry Toy A, WM 
ha Tg05 ra franarꝶ Twy f. Scribit precteres Pamis, = 


8. 


1 


60 - HISTORY 'OF INVENTIONS, 

han by ſuppoſiag- that he was to wear the gold 
ring on Sunday; the ſilver one on Monday; the 
iron one on Tueſday, and ſo of the reſt. Allu- 
ſion to this nomination of the metals after the gods 
occurs here and there in the ancients. Dydimus, 
in bis Explanation of the Iliad, calls the planer 
Mars the iron {tar . Thoſe who dream of having 
had any thing to do with Mars are by Artemido- 
rus threatened with a chirurgical operation, for 
this.reaſon, he adds, becauſe Mars fignifies iron +. 
Heraclides ſays allo in his allegories, that Mars 
was very properly conſidered as iron; and we are 


told by Pindar chat gold is dedicated to the ſun . 
Plato 


cham ſeptem annulos Apollonio dediſſe, ſtellarum ſeptem nomi- 
nibusin6gnitos, quos fingulos geſtaverit Apollonius, unum poſt 
alium, ut dierum nomina id ferrent. Philoftrat. Vita Apollonii, 
il. 4. p. 130. How was the ring for Wedneſday made? 
Perhaps it was hollow, and filled with quickfilver, Geſner, in 
Commentaria Socictat. Scien. Gotting, 1753, iii, p. 78, thinks that 
theſe rings might only have been made o or caſt under certain con- 
ſtellations. _ _ 
® Niad. v. Ewe: y#p ö Apeios apap, f — aeg. 


+ Viſus eſt Gibi quis a Marte iniri, affectio ipſi facta eſt circa 
ſedem et meatum, et cum non poſſet alio aliquo modo curari, 
ſectione uſus curatus eſt. Significabat enim Mars ferrum, quem 
ad modum etiam conſuetudine el er ARE per metonymiam 
»ppellamus. ape, . | 


· hm, od. ver. 1. Of the like kind are many paſſages in 
Evuſtathius og Homer's Iliad, b. xi. and alſo the following paſ- 
ſages of Conſtantinus Manaſſes, where he deſcribes the creation 
of 
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Plato likewiſe, who ſtudied in Egypt, ſeenis to 
have admitted this nomination and meaning of 
the metals. We are at leaſt aſſured ſo by Marſi- 
lius Ficinus“; but I have been able to find no 
proof of it, except where he ſays of the iſland At- 
lantis, that the exterior walls were covered with 
copper and the interior with tin, and that the walls 
of the citadel were of gold +. It is not improbable 
that Plato adopted this Perſian or Egyptian repre - 
ſentation, as he aſſigned the planets to the demons; 
but perhaps it was firſt introduced into his ſyſtem 
of the ſtars, in his Annales, edition of Meurſius, Leyden 1616, 
4to. p. 7 and p. 263; Saturnus nigricabat, colore plumbeo 3 
Jupiter ut argentum ſplendebat ; Mars flammeus conſpiciebatur; 
Sol inſtar auri puri lucebat ; (Venus uti ſtannum) : Mercurius 
inſtar æris rubebat ; Luna in morem glaciei pellucida ſuam et 
ipſa emittebat, &c. Euſtathius on Dionyſ. Periegeſ. v. 288, 
ſays: 70 parT'anr nov Toy Xpugov Tw 'HA W AVAKET HL, Aurum ſoli de- 


dicatum eſt; not ſoli accumbit, as tranſlated by Bertrand, Oha 
piodorus uſes the word in the ſame ſenſe, | 


* Commemorat et metalla, ut per ſeptem metalla, ſeptem 
planetarum influxus ia telligamus, generationem omnium mode- 
rantes. Aurum quidem Soli, argentum Lunz, plumbum Saturno, 
electrum Jovi, ferrum et s Marti, Veneri aurichalcum, Mer- 
curio ſtannum, Platonici tribuunt. In his Preface to Critias. Pla- 
tons Opera; Francof. 1602, fol, p- 1997. - 

+ Mari, qui exteriorem orbem claudebat, ſuperficiem omne m 
=re tenui veſtierunt ; ejas vero qui interiorem, ſtanno; ejus de- 
nique qui eireumdabat arcem, aurichalco, igneo fulgore coruſco. 
Regio vero ipſa intra arcem, ita conſlructa : - In medio ſacrum 
et itacteſibile Clitonis Neptunique — aureo ambitu Cir- 
2 P. 110g. ; * 0 | 

only | 
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only by bis diſciples . They ſeem, however, to 

have varied from the nomination uſed at preſent; 
as 


* It is probable that Ficinus had in view a paſſage in Olympio- 
dori Commentar, in Meteors Arift. which, as it remarkable, and as 
that work is ſcarce, I have here tranſcribed. It may be found 
lib. iii. p. 59, in the edition of Venice 1551, fol. Ice de x 
ro, Sri Seeg NgoxAog ey big eig Thutiby vonne aH 
peraraa Els ros r Yo, Atywr araxeirhai Thy HEtrͥ 
02G Foy H Kom dia 20 Bay xa rrywoy xa uxeov. To br narr- 
ron Tw Alt d TO Evxparoy N Ge0yovev TOu ggg, ibi Is xc 
pIYpE ThuluTEpoy £58 xpuoou x21 i¼ . TG de Agel Toy oifnper, 
dic 70 TjumT Ix0v x04 Eu. Huw Is 7% xp, woavn Try Pro; 
eri. Apo dr de Toy xa d To ayb nps, Xu 07s TANG £54 
70 nu, 22 Tip xαι xAAK0S Tou xpvooue "'Epyun d Tov XEATOTEpLY 
d T0 dae Kat 5197v0Vy Gpi CE N u To TAnows has Tis 
oEAuvac, ©oTep 6 xagowmg?; Tov apyry 0v. Ty Is Lennvn v0 apyyory 
rrudu xa > apyupt; Txip% xpuow rab dens. Nr αννανν i 
Tov. pve o N QurunTqy; yoobai,, dewig d m i 1A N- 
ra Aιẽ, ur . Illud quoque ſciendum, quemadmodum divinus 
Proclus in ſuis in Timæum commentariis ad ſeptem planetas me- 
talla omnia revocat ; cum dicit plumbum quidem Saturno dica- 
tum propter vim gravem et triſtem et frigidam. Electrum au- 
tem Jovi propter naturam fideris temperatam et vitz largien- 
tem. Simili autem modo et migma; migma vero majori æſti- 
matione dignum eſt, magiſque temperatum quam fit autum. 
Marti vero ferrum conſacrat propter acutum ruboris et vim c- 
dendi. Soli autem aurum ipſum, tanquam qui univerſi lumi- 
nis fons exĩſlat. Vult es deinde Veneri dicatum propter flori 
dum fulgorem, et quia ſole non omnino diverſam habet naturam, 
ſicut æs quoque ad auri ſpeciem propius accedit. Mereurio ve- 
ro ſtannum proprium dicat propter tranſlucidum et fulgidum ni- 
torem ; fimulque quia lunz proximus adjacet, ſicut ſtannum 
prope argenti naturam eſt. Lunz autum ſacrum argentum eſt, 
quoniam argentum auro in proximo adjacens lucem ab ipſo au- 

. fo 
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as they dedicated to Venus copper, or braſs, the 
principal component part of which is indeed cop- 
per; to Mercury tin, and to Jupiter electrum. 
The laſt-mentioned metal was a mixture of gold 
and ſilver ; and on this account was probably con- 
ſidered to be a diſtin& metal, becauſe in early pe- 
riods mankind were unacquainted with the art of 
ſeparating theſe noble metals. 


The characters by which the planets and metals 
are generally expreſſed when one does not chooſe 
to write their names, afford a ſtriking example how 
readily the mind may be induced co ſuppoſe a 
connection between things which in reality have 
no affinity or relation to each other. Antiquaries 
and aſtrologers, according to whoſe opinion the 
planets were firſt diſtinguiſhed by theſe characters, 
conſider them as the attributes of the deities of the 
ſame name, The circle in the earlieſt perieds 
among the Egyptians was the [ymbel of divinity 


ro W et ſplendidus eſſici, . 
lis undique colluſtratur. According to the tranſlation of Ca- 
motius, printed by itſelf, at Venice 1 567, fol. p. 203. 


* This diſtribution, which is aſcribed to the Platoniſts, may 
be found alſo in the ſcholiaſts on Pindar, at the beginning of 
the fifth Iſthmian Ode, p. 459: Exarw de re acer, d rig 
evayirai. "HAw n d xprocs. Lehen de, & apyupo;. Ape, o- 
P'S. Kor, wohiedogs Al nAexTp;S. Epan, v , App 
d xn. This confirms what I have before ſaid, that 
mankind at nary whey — i rogE the me- 
Freon, the gods. 

5 and 
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and perfection; and ſeems with-great-/propriety 
to have been choſen by them as the character of 
the ſun, eſpecially as, hen ſutroundedl by fmall 
ſtrokes projecting from its cirumference, it may 
form ſome repreſentation of the emiſſion of rays. 
The ſetnicirele is, in xe manner, the image of 
the moon, the only one of the heavenly bodies that 
appears under that form to the naked eye 7. The 
character Þ 1s ſuppoſed to repreſent the ſcythe of 
Saturn; the thunderbolts of Jupiter; & the 
lance of Mars, together with bis ſhield; ę the 
looking-glaſs of Venus; and z the n. or 
Vand of Mercury f. Nec | | 


The expreſſion by characters a MM 
the chemiſts, agrees with this mythological ſignifi- 
cation only in the character aſſigned to gold. — 
Gold, according to the chemiſts, was the moſt 
perfect of metals, to which all others ſeemed to be 
inferior in different degrees. Silver approached 
neareſt to it; but was diſtinguiſhed only by a ſe- 
-micircle, which,” for the more perſpicuity, was 
drawn "note, aud Hence bat 4 greater reſem- 


10 


mpon;. the name of, which cis metal bad already 


* Cleinens, i in his Stromata, lib. iv. p- 556, ſpeaking of the 
Egyptia ian ieroglyphics, fays : Qui folem volunt ſcrihere,” fa- 
ciunt circulum; luuam autem, iguram lune cornuum formam 
Pre fe ferentem, convenienter + ei forme, que proprie dielkur. : 


+ Riccioli Almageſt. norum, vii. 1. vol. 1p. , 
"2 Fats 
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obtained. All the other merals, as they ſeem- 
ed to have a greater or leſs affinity to gold 
or ſilver, were diſtinguiſhed by characters com- 
poſed of the characters aſſigned to theſe pre- 
cious metals“. In the character ; the adepts 
diſcover gold with a filver colour. The croſs 
placed at the bottom, which among the Egyptian 
hieroglyphics had a myſterious ſignification +, ex- 
preſſes, in their opinion, ſomething I know not 
what, without which quickſilver would be ſilver 
or gold. This ſomething is combined alſo with 
copper, the poſſible change of which into gold is 
expreſſed by the character 2. The character & 
declares the like honourable affinity alſo; though 
the ſemicircle is applied in a more concealed man- 
ner; for, according to the propereſt mode of 
writing, the point is wanting at the top, or the up- 
right line ought only to touch the horizontal, and 

„Wi. Chriſtoph. Kriegſmann, Taaut, oder Auſlegung der 
chymiſchen zeichen, damit die metallen und andere ſachen von 
alters her bemerkt werden. Frankfurt 1665, fix ſheets octa- 
vo. This work contains nothing but chemical reveries. In re- 
ſearches of this kind I confider it as my duty to mention thoſe 
books, the titles of which may ſeem to promiſe information 
on the ſubject, while at the ſame time they contain nothing 
worth notice. It is proper that my readers ſhould know there 
are ſuch works, and that they may ſave themſelves the trouble 
of conſulting them. | 

+ Jablonſki, Pantheon Egypt. i. p. 282, 283, 287; and ii. 
p- 131. This author makes it the repreſentation of ſomething 
which cannot be well named. Aircheri Edipns Agypt. t. ii. 
pats ii. p. 399. Rome 1653. fol. 

VOL. 111, F not 
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not to interſect it. Philoſophical gold is con- 
cealed in ſteel; and on this account it produces 
ſuch valuable medicines. Of tin one half is ſilver, 
and the other conſiſts of the ſomething unknown: 
for this reaſon the croſs with the half moon appears 
in 2. In lead this ſomething is predominant, and 
a ſimilitude is obſerved in it to filver. Hence in 
its character h the croſs ſtands at the top, and 

the filver character is only ſuſpended on the right 
hand behind it “. 


The mythological ſignification of theſe charac- 
ters cannot be older than the Grecian mythology ; 
but the chemical may be traced to a much earlier 
period. Some, who conſider them as remains of 
the Egyptian hieroglyphics +, pretend that they | 
may be diſcovered on the table of Iſis, and em- | 
ploy them as a proof of the high antiquity, if not 1 
of the art of mak ing gold, at leaſt of chemiſtry. 
We are told alſo that they correſpond with many 
other characters which the adepts have left us as 
emblems of their wiſdom, 


If we are deſirous of deciding without prejudice 
reſpecting both theſe explanations, it will be found 


* Boerhaave, Elementa chemiz. Lugd. Bat. 1732, 4to. i. 
p. 32. See alſo Kircher ut ſupra, p. 171. 

* Goguet, ii. p. 370, 371, confiders them as remains of the 
original hieroglyphics ; but he is of opinion that we received 
them in their preſent form from the Arabians, | 

5 | neceſſary 
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neceſſary to make ourſelves acquainted with the 
oldeſt form of the characters, which, in all proba- 
bility, like thoſe uſed in writing, were ſubjected to 
many changes before they acquired that form 
which they have at preſent. I can, however, men- 
tion only three learned men, Saumaiſe“, Du 
Cange +, and Huet ꝓ, who took the trouble to 
collect theſe characters. As I am afraid that my 
readers might be diſguſted were I here to inſert 
them, I ſhall give a ſhort abſtract of the conclu- 
ſion which they form from them; but I muſt firſt 
obſerve that the oldeſt manuſcripts differ very 
much in their repreſentation of theſe characters, 
either becauſe they were not fully eſtabliſhed at 
the pefiods when they were written, or. becauſe 
many ſuppoſed adepts endeavoured to render their 
information more enigmatical by wilfully con- 
founding the characters; and it is probable alſo 
that many miſtakes may have been committed by 
tranſcribers; 


The character of Mars, accordirig to the oldeſt 
mode of repreſenting it, is evidently an abbrevia · 
tion of the word ®wpos; under which the Greek ma- 


* Plinianæ Exereitat. in Solinum; p· 874. 
1 Gloſſarium ad ſeriptores med, et infime Grecitatis, Lugduni 
1688, fol. At the end of the Appendix, p. 5 and 6. 


f fn his Annotations on Manili Alronomicon, added to the 
edition by Michael Fayus in zſum egen Pariſiis 1679, 4to. 
. do. 


F 2 thematicians, 
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thematicians underſtood that deity *; or, in other 
words, the firſt letter ©, with the laſt letter 5 placed 
above it. The character of Jupiter was originally 
the initial letter of Zeus; and in the oldeſt, manu- 
ſcripts of the mathematical and aſtrological works 
of Julius Firmicus the capital Z only is uſed, to 
which the laſt letter 5 was afterwards added at the 
bottom, to render the abbreviation more diſtin&, 
The ſuppoſed looking-glaſs of Venus is nothing 
elſe than the initial letter, diſtorted a little, of the 
word $&cg«gox, which was the name of that goddeſs. 
The imaginary ſcythe of Saturn has been gradually 
formed from the two firſt letters of his name K, 
which tranſcribers, for the ſake of diſpatch, made 
always more convenient for uſe, but at the ſame 
time leſs perceptible. To diſcover in the pretended 
caduceus of Mercury the initial letter of his Greek 
name Tro tan, one needs only Iook at the abbrevia- 
tions in the oldeſt manuſcripts, where they will 
find that the Z was once written as C; they will 
remark alſo that tranſcribers, to diſtinguiſh this 
abbreviation from the reſt till more, placed the 
C thus O, and added under it the next letter =. 
If thoſe-to whom this deduction appears improba · 
ble will only take the trouble to look at other 
Greek abbreviations, they will find many that dif- 
fer ſtill farther from the original letters they ex- 
wet han the preſent character ; from the C and 


1 Tiinis proved by Saumaiſe, p. 872. 


T Un A; 
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7 united. It is poſſible alſo that later tranſcribers, 


to whom the origin of this abbreviation was not 


known, may have endeavoured to give it a greater 
reſemblance to the caduceus of Mercury. In 
ſhort, it cannot be denied that many other aſtro- 
nomical characters are real ſymbols, or a kind of 
proper hieroglyphics, that repreſent certain attri- 
butes of circumſtances, like the charaQers of Aries, 
Leo, and others quoted by Saumaiſe. 


But how old is the preſent form of theſe charac- 
ters? According to Scaliger “, they are of great 
antiquity, becauſe they are to be found on very 
old gens and rings. If the ring number 104 in 
Goræus be old and accurately delineated, this 
mult indeed be true ; ; for ſome of theſe characters 
may be very plainly diſtinguiſhed on the beazel +. 
We are told by Wallerius}, that they were certain- 


* In his Annotations on Manilii Afronomicon. Straſburgh 
1665, 4to. p. 460. Quam vetuſti ſint charaQeres planetarum, 
argumento ſunt aan bein, et palz anhulorutn, | in qui- 
bus ez ĩinciſe viſuntur, 


+ In Gori, Theſaurus Gemmarum antiquarum aftriferarum, Flo- 
rentiz 1750, 3 vol. fol, I found nothing on this ſubject. Cha- 
raters of the moon an of the figns i in the zodiac often OCCUT 
but no others are to be ſeen, except in tab. 33, where there is 
a ring, which has on it the preſent « characters of Mars and Ve- 
nus. In general the planets are repreſented by ſeven ſmall aſte· 
riſks, or by fix and the character of the moon, Beſides, the 
antiquity of this gem cannot be aſcertained, 


+ Phyliſche chemie, i. p. 48, 
* ly 
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ly uſed by the ancient Egyptians, becauſe Demo- 
critus, who reſided five years in Egypt, ſpeaks of 
them in the plaineſt terms. I do not know whence 
Wallerius deriyed this information, but it proves 
nothing. He undoubtedly alludes to the laugh- 
ing philoſopher of Abdera, who lived about four 
hundred and fifty years before our æra, but no au- 
thentic writings of his are now extant. Fabricius“ 
ſays that we have a Latin tranſlation of a work of 
his De arte ſacra, Patavii 1572, which, however, 
is certainly a production of much later times, | 


* Tt appears that he never faw-the book; for in vol. i. p. 809, 
he miſquotes both the title and the date, The whole title is, 
Democritus Abderita de arte magna: five de rebus naturalibus. Nec 
non Synefii et Pelagii, et Stephani Alexandrini, et Michaelis Eſelli, 
in eundem commentaria. Dominico Pizimentio Vibonenſi inter- 
prete. Patavii 1573, nine ſheets ſmall Octavo. The editor, 
however, ſays in the preface: Demoeriti Abderitæ libellum de 
arte magna, et Syneſium ejuſdem interpreter, ereptum a Cop- 
cyræo quodam, qui Venetiis Romam ſe contulerat, in Latinum 
convert]. In P-5 ſtands : Ex rebug naturalibus V myſticis De- 
mocriti, and in p. 11 follows: Dioſcoro ſacerdoti magni Sera; 
pidisjn Alexandria, Deo favente, Syneſius pailoſophus ſ. p. d. 
and alſo a letter, p. 18: Pelagii Philoſaphi de eadem magna 
arte. P. 23. Steph. Alexandrini, œcumenici philoſophi et ma- 
giſtri magne hujus artis, auri conſiciendi actio prima. D. Pizi- 
mentio interprete. There are nine aFiones. At the end ſtands: 
Michaelis Pſelli Epiſtola ad Xiphilinu patriarcham, de auri 
conficiendi ratione. D. Pizim, Vibon. interprete. Conring 
ſays in his Hermeticg medicina, p. 29, that this book was printed 
four years after at Cologne, with Mizaldi Mirabilia. Salmaſius, 
in his Annotations on Tertullian De pallio, p. 188, 189, — 
two receipts from the Greek original, 
have , 
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have it now before me from the library of our 
univerſity; and I find that it is not the whole 
book, but only an abſtract, and written in ſo extra- 
vagant a manner, that the deception is not eaſily 
diſcovered. It contains chemical proceſſes, but 
nothing of the characters of metals; which is the 
caſe alſo with the letters of Democritus, publiſhed 
by Lubbinus *, 


Go. Mob 


Z. IN C is one of thoſe metals which were not 
kaown to the Greeks, Romans, or Arabians. This 
we have reaſon to conjecture, becauſe it has not 
been diſtinguiſhed by a chemical character like the 
reſt z but it is fully proved, by our not finding in 
the works of the ancients, any information that 
even appears to allude to it. I know alſo but of 
one inſtance where it is ſuppoſed to have been 
found among remains of antiquity. Grignon pre- 
tends that ſomething like it was diſcovered in the 
ruins of the ancient Roman city in Champagne +. 
Such an unexpected diſcovery deſerved to have 


e See the collection of Greek letters of Eilh. Lubbinus, Ex 
officina Commelina, 1601, 8yo. 


+ Bulletin des fouilles d'une ville Manning p. Th 
F 4 been 
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been examined with the utmoſt minuteneſs ; but 
it ſeems to have been examined only in a very ſu- 
perficial manner; and as that was the caſe, it is 
impoſſible to gueſs what kind of a metal or metal- 
lic mixture this author conſidered as zinc. 


It is not ſurpriſing that this metal ſhould have 
remained” fo long unknown, for it has never yet 
been found pure *. Its principal component part 
is often and in a great degree mixed with ores ; 
and when theſe are melted, it becomes ſublimated 
in a metallic form, and is found adhering above 
to the cool ſides of the furnace; but a particular 
apparatus is neceſſary, elſe the reduced metal part- 
ty evaporates, and is partly calcined, by which 
means it appears like an earthy cruſt, and exhibits 
to the _ no traces of metal. 


That mixture of zine and copper called at pre- 
fent brafs, tomback, pinelibeek, princes- metal, &c. 
and which was firſt diſcovered by ores, abundant 
in zinc, yielding when melted not pure cop- 
per, but braſs, was certainly known to the an- 
cients. Mines that contained ores, from which 
this gold coloured metal was produced, were held 
ir the higheſt eftimation; when exhauſted, the lofs 
of them was regretted z, and it was ſuppoſed that 


* See Gmelins Grundriſſe der Mineralogie, Gottingen 1790, 
$10. p. 440. 


the 
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the metal would never be again found. In the 
courſe of time it was remarked, no one knows by 
what accident, that an earth, which muſt have been 
calamine, when added to copper while melting, 
gave it a yellow colour. This earth was therefore 
uſed, though it was not known to what metal it be- 
longed, in the fame manner as calx of cobalt was 
employed in colouring glaſs before mineralogiſts 
were acquainted with that metal itſelf, Ariſtotle 
and Strabo ſpeak of an earth of that kind, the uſe 
of which in making braſs has been retained 
through every century. Ambroſius, biſhop of 
Milan, in the fourth century; Primaſius, biſhop 
of Adrumetum in Africa, in the ſixth; and Iſidore, 
biſhop of Seville, in the ſeventh, mention an addi- 
tion by which copper acquired a gold colour, and 
which undoubtedly muſt have been calamine “*. 
When, in the courſe of time, more calamine was 


* The firſt ſays, in his Expoſition of the book of Revelation, 
ehap. 1: Es namque in fornace, quibuſdam medicaminibus ad- 
mixtis, tamdiu conflatur, uſque dum colorem auri accipiat, et dici- 
tur aurichalcum, The ſecond ſays, on the fame paſſage: Aurichal- 
cum ex tre fit, cum igne multo, et medicamine adhibito, perdu- 
citur ad aureum colorem. - - - - dor. in Origin. Aurichalcum 
dictum quod et ſplendorem auri et duritiam @ris poſſideat: fit 
autem ex æte et igne multo, ac medicaminibus perducitur ad 
aureum colorem. - - Have theſe biſhops copied each other ? I 
ſhould here give the hiſtory of braſs (aurichalcum), had I not ſaid 
a great deal on that ſubject in the annotations to Ariftot. Anſcult, 
mirab, and were I not afraid that it might be conſidered as a re- 
petition, 


diſcovered, 
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diſcovered, the ancient method of procuring braſs 
from copper-ore that contained zinc was abandon- 
ed; and it was found more convenient firſt to ex- 
tract from it pure copper, and then to convert it 
into braſs by the addition of calamine. 


Thoſe defirous of enquiring farther into the 
knowledge which the ancients had of this metal 
muſt examine the meaning of the word cadmia, 
which ſeems to have had various fignifications. 
This . taſk I have ventured to undertake ; and 
though I cannot clear up every thing that occurs 
reſpecting it, I ſhall lay before my readers what 
information I have been able to obtain on the ſub- 
ject, becauſe perhaps it may amount to ſomewhat _ 
more than 1s to be found in the works of old com- 
mentators. Cadmia ſignified then, in the ' firſt 
place, a mineral abounding in zinc, as well as any 
ore combined with it, and alſo that zinc- earth 
which we call calamine, Thoſe who ſhould un- 
derſtand under it only the latter, would not be able 
to explain the greater part of the paſſages in the 
ancients where it is mentioned, Ir 1s probable that 
ore containing zinc acquired this name, becauſe ir 
firſt produced braſs *, When it was afterwards re- 
marked, that calamine gave to copper a yellow co- 


* Plin, lib, xxxiv. ſect. 22: Ipſe lapis, e quo fit s, cadmia 
yocatur, us 


lour, 
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Jour, the ſame name was conferred on it alſo, Ir 
appears, however, that it was ſeldom found by the 
ancients *; and we muſt conſider cadmia, in gene- 
ral, as ſignifying ore that contained zinc, Gold- 
coloured copper, or braſs, was long preferred to 
pure or common copper, and thought ta be more 
beautiful the nearer it approached to the beſt au- 
richalcum. Braſs therefore was ſuppoſed to be a 
more valuable kind of copper; and ou this account 
Pliny ſays, that cadmia was neceſſary for procuring 
copper, that is braſs. Copper, as well as braſs, 
was for a great length of time called #s, and it was 
not till a late period that mineralogiſts, in order ta 
diſtinguiſh them, gave the name of cuprum to the 
former T. Pliny ſays, that it was good when a 


large 


* Zinc-earth, beſides being mentioned by Ariſtotle and Stra- 
bo, is mentioned alſo by Galen De Simplic. medicam. facultatibus, 
lib. ix, p. 142. As he found no furnace-calamine (ofenbruch) 
when he reſided in Cyprus, he procured from the overſeer of the 
mines ſome raw cadmia, which had been found in the mountains 
and rivulers, and which certainly muſt have been calamine. 


+ At firſt it was called es cyprium, but in the courſe of time 
only cyprium ; from which was at length formed cuprum. It 
cannot however be aſcertained at what periods theſe appellations 
were common. The epithet cupreus occurs in manuſcripts of 
Pliny and Palladius ; but one cannot ſay whether later tranſcri- 
bers may not have changed cyprius into cupreus, with which they | 
were perhaps better acquainted, The oldeſt writer who uſes the 
word cuprum is Spartian; who ſays, in the Life of Caracalla, can- 
celli ax ere vel cupro. But may not the laſt word have been added 


o 
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large quantity of cadmia had been added to it, be- 
cauſe it not only rendered the colour more beau- 
tiful, but increaſed the weight. In the like man- 
ner, a quintal-of copper in Hungary produces an 
hundred and fifty pounds of braſs. The ſame au- 
thor remarks alſo, that the cadmia (fofeilis) was not 
uſed in medicine: this however is to be under- 
ſtood only of the raw ore, for ſome phyſicians pre- 
pared ziuc- earth from ore that contained 2 inc, as 
he afterwards tells us; and Galen extols the cala- 
mine found in Cyprus on account of its ſuperior 
effects, becauſe, perhaps, the earth could be ob+ 
n from it much purer, * 


In the ſecond land, cadmia, among the ancients, 
was what we call (ofenbruch) furnace-calamine, or 
what in melting ore that contains zinc, or in mak- 


to the text as a gloſs? Pliny, book xxxvi. 26, ſays: Addito cy- 
pris et nitro; which Ifidore, xvi. 15. p. 393, expreſſes by the words 
adſedo enpto et nitro. The ſuperiority of the Cyprian copper gave 
occaſion to this appellation z as the beſt iron or ſteel was called 

chalybs, from the Chalybes (a people of Galatia) who prepared 
the fineſt, and carried on the greateſt trade with it. But in what 
did the ſuperiority of this Cyprian copper confiſt ? I its purity, 
or in its colour, which approached near to that of gold; ? That 
iſſand produced a great deal of ore which contained zinc, and 
abounded alſo with calamine, Pliny fays, in Cypro prima fait 
ris inventio. Red copper however had been known there from 
the earlieſt periods, ſo that the honour of its invention muſt be 
allowed to that iſland without any contradiction; and Pliny muſt 
undoubtedly allude in the above paſſage to ſome particular kind. 


. 5 ing 
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ing braſs, falls to the bottom of the furnace, and 
which conſiſts of more or leſs calcined zinc ®, As 
this furnace-calamine aſſumes various appearances, 
according to the manner of melting, and according 
to many other circumſtances that in part cannot 
be defined ; and as the ancients comprehend all its 
varieties under the general name of cadmia, and 
give to each variety, according to its form, conſiſt- 
ence and colour, a particular name alſo, a confu- 
ſion of names has hence ariſen which cannot now 
be cleared up, eſpecially as it is not thought worth 
while to diſtinguiſh all its incidental variations. 
Our phyſicians eſteem only the pure zinc-earth ; 
and as they know how to obtain it, they are not 
under the neceſſity of uſing impure furnace-cala- 
mine. In our melting-houſes it is employed, with- 
out much nicety in the choice, for making zinc or 
braſs Þ. - 
What 
* Pliny ſays, p. 659: Fit fine dubio cadmia et in argenti for- 
nacibus, ſed nequaquam comparanda zrariz. Dioſcorides ſays 
the ſame. Some ſuppoſe that the author means litharge ; but 


he ſpeaks of filver-ore mixed with zinc, which certaioly will pro- 
duce (ofenbruch ) furnace-calamine, ' 

+ I ſhall embrace this opportunity of preſenting to thoſe fond 
of critical remarks, a\few obſervations on Dioſcorides. In book v. 
c. 84, be firſt mentions ſome ſorts of cadmia, Borpuiris, TAaxurn 
and oN. Theſe, according to Galen and Pliny, are un- 
doubtedly certain kinds of (ofenbruch) furnace-calamine ; but 
Saumaiſe in-his book De bomonymis, p. 230, and Sarracen in bis 
Annotations, p. 113, are of opinion that Diaſcorides confiderod 


them 
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| What here appears to me moſt ſingular is, that 
the ancients ſhould have given the ſame names to 
furnace-calamine (efenbruch) as they gave to ores 
that contained zinc. The affinity of theſe ſub- 
ſtances they could conjecture only from their ef- 
fects, or . they were induced to do ſo from 
obſerving 


them as native kinds of cadmia, or minerals abundant in zinc; 
Firſt, becauſe he ſays: Toigurai de eloiy di n r Taka uirarhus 
23v0o% nn, tales funt quæ e fodinis veteribus eruuntur; and ſe- 
condly; becauſe he begins afterwards to ſpeak for the firſt time 
of factitious cadmia, or furnace-calamine, where be fays: : yevvaTal 
de n xa e Tov xarktov Kapblaroueyv0y. I cannot e al- 
low myſelf to believe that Dioſcorides, who was ſo careful, and 
who immediately after deſcribes the artificial preparation of cad. 
mia clearly and properly; ſhould have thus erred; Beſides, every 
kind of ofenbruch (furnace<calamine) muſt have diſcovered its 
origin from fire to ſuch a good judge of minerals as Dioſcorides. 
I am convinced that he, as well as Galen and Pliny, conſidered 
the above kinds as furnace-calamine, The words TotzuTa d uo 
& r r. f. o. were not written by him, and ate only an anno- 
tation made by ſome perſon on the paſſage, and inſerted after- 
wards in the text by an inattentive tranſcriber. Such inſertions, 
in my opinion, are more frequent in Dioſcorides than in any 
ether author. His works were a kind of manual to phyſicians, 
in which each made ſuch or ſervations as he thought proper. The 
words en de ; naduuc 5% T. x. x. by no means form a tranſ- 
ition to the artificial kinds of cadmia. The author only begins 
there to give an account how the before · deſeribed kinds of cad -- 
mia were produced or prepared. The tranſlation : Gignitur 
porro et cadmia quæedam e fuligine, que, dum excoquitur æs, las 
teribus eameriſque fofnacum applicatur, is entirely wrong.” It 
ought to be: Fit autem cadmia. The former has ariſen from 
the reading yevvaTus $ T4; da, found in ſome manuſcripts z 


and 
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obſerving that furnace-calamine was not produced 
but when the different kinds of cadmia, as they 
were called, were melted ; that 1s, when yellow and 
not red copper was obtained. Ofenbruch got the 
name of furnace-calamine at Rammelſberg, when 
it was obſerved that it could be employed inſtead 
of native calamine for making braſs * Were the 
ancients then in any meaſure acquainted with this 


and thoſe tranſcribers have been conſidered to be right, who, on 
account of the preceding words, tx 7uY TANKOY MET HL) A Wv, ſeemed 
to be convinced that Dioſcorides had hitherto ſpoken of native 
calamine. 


Pompholyx was the name of the white flowers of zinc which 
Dioſcorides, v. 85. p. 352, compares to wool, and which by 
chemiſts were formerly called lana philoſophica. That author ſays: 
epi TOAvTQ@, af0,4000:Tw, lanarum carptarum flocculos imitatur. 
The ancients colle&ed theſe flowers when produced by the melt- 
ing of zinc-ore;; but they obtained them allo by an apparatus 
which is fully deſcribed by Dioſcorides and Galen, and which 
approaches near to that uſed for collecting arſenic in the poiſon 
melting-houſes as they are uſually called. —That theſe flowers 
are named alſo nicht, and furnace-nicht, is well known. Friſch 
conjectures that this name was derived from onychites, which fig- 
nified a kind of furnace-droſs, After this derivation was forgot- 
ten, the word was tranſlated nihil and nibilum; and in the ſame 
manner from glaſs-gall has ariſen fel vitri. 


This however I will not with certainty affirm. As calmey and 
galmey have probably taken their riſe from cadmia or calimia, and 
as both theſe words fignified proper calamine, as well as en- 


bruch, the latter, perhaps, may at an earlier period have ſig- 
nificd furnace · calamine. 


uſe 
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uſe of it ? Galen and Dioſcorides ſpeak only of its 
uſe in medicine, and ſay nothing of its being em- 
ployed in the preparation of braſs. The Arabian 
writers, particularly the tranſlators of the Greek 
phyſician, ſpeak in a much clearer manner of the 
preparation of brafs ; but the appellations which 
they employ are ſo indeterminate in their ſigni- 
fication, that an anſwer to that queſtion cannot be 
deduced from them. Climia, which ſome pro- 
nounce calimia, and from which the modern Greeks 
made kelimia, and the Latins lapis calaminaris, 
ſeems to have entirely the ſame meaning as cadmia. 
Tutia, which occurs firſt in the eleventh century, 
in Avicenna, and which the Greeks write 7outia, 
or perhaps more properly thouthia, ſignifies ſome- 
times pompholyx ; but, in common, it ſeems to ex- 
preſs alſo minerals that contain zinc, and likewiſe 
furnace=calamine . Could it be proved that the 
tutia of the Arabs and latter Greeks was furnace- 
calamine, or the tutia of our druggiſts, the oldeſt 
account with which I am acquainted of furnace- 
calamine, employed in making braſs, would occur 
in Zofimus, who, according to every appearance, 


'* Proofs reſpecting this ſubject may be found in Salmaſius de 
1 I ſhall quote only one paſſage from Serapion, p. 277: 
Ex tutia eſt quzdam que invenitur in mineris, et ex ea eſt que 


fit in fornacibus, in quibus citrinatur s, et colligitur et reponi- 
tur, ſicut climia, Cementation of copper was called citrinatio 


ris; by the Greeks Toinois xaAxov Har, or Farbe xarxov. 
| lived 
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lived in the fifth century v. This author tells us, 

that, in order to make braſs, Cyprus copper muſt 

be melted, and pounded futia mult be ſtrewed 
ovet it. Saumaiſe ſuſpects that Zoſimus here 

means only calamine: but however this may be, 

his receipt has been retained till the preſent time 
in books on the arts; for theſe recommend not ca- 

lamine but utia. Notwithſtanding this, we are 

ſtill ignorant where and how the ſubſtance is pre- 
pared which is ſold under that name; but it evi- 

dently appears to the eye, that it is a mixture of 
calciform zinc and burnt earth 4. 


We can with more certainty affirm, that this uſe 


It is not certainly known when this Zoſimus — — 
lived. His works, which muſt contain abundance of information 
reſpecting the hiſtory of chemiſtry, have never yet been printed. 
The greater part of them were preſerved in the King's library at 
Paris. The receipt to which I 1 has been inſerted by Sau- 
maiſe, p. 237. 


+ Neumann's Chemie; von Keſſel, iv. 2. p. 657. Pallopius de 
metal. p. 307, ſays, it is made at Venice, which appears to me 
moſt probable, though it occurs alſo in the bills of lading of Eaſt 
India ſhips, We read in Obſerwations ſur la phyſique, vi. p. 255, 
that for many years tutia has been collected and ſold in the bi- 
ſhopric of Liege. Lehmann endeavours to ſhew that it was 
made by the Jews in Poland. Novi commentarii Academ. Petro- 
polit. xii. p. 38 1. As the uſe of tutia has been almoſt abandoned, 
becauſe phyſicians prefer pure flowers of zinc, and becauſe thoſe 
who make pinchbec employ purified zinc; it is probable that this 
ſubſlance will ſoon be entirely neglected. 
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of furnace-calamine, in making braſs, was known 
to Albertus Magnus in the thirteenth century; for 
he ſays, firſt, that yellow copper was made by 
the addition of calamine, which he calls /apis cala- 
minaris. He tells us afterwards, that Hermes 
taught how to give a gold colour to copper by 
throwing pounded tutia into the melted metal. 
Tutia, ſays he, which is uſed in the tranſmutation 
of metals, is not a native mineral, but an artificial 
mixture, produced in the furnace when copper- ore 
is melted; and he adviſes glaſs-gall to be ſtrewed 
over the ore, otherwiſe calamine and tulia will loſe 
their force in the fire . It would appear that the 
laſt· mentioned name, in the thirteenth century, ſig- 
nified only furnace-calamine, and that its uſe for 
making braſs was at that period known. | 


For many centuries however, the ofenbruch, fur. 
nace-calamine, with which, as we are told, the fur- 
naces at Rammelſberg overflowed, was thrown 
aſide as uſeleſs, till at length, in the middle of the 
ſixteenth century, Eraſmus Ebener firſt ſhewed 
that it might be uſed inſtead of native calamine for 
making braſs. This Ebener, deſcended from the 


Ligatur autem per oleum vitri; tolluntur enim fragmenta 
vitri, et convertuntur in pulverem, et ſpargitur in teſtam ſuper 
zs poſtquam immiſſa eſt calaminaris, et tune vitrum projectum 
enatat ſuper gs, et non ſinit evaporare lapidem et lapidis virtu- 
tem, ſed reflectit vaporem lapidis in as. De mineralibus. Coloniz, 
1569, 12mo. p. 350. lib. iv. cap. 5 3 and lib, v. cap. 7. p. 388. 
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noble family of that name at Nuremberg, was a 
man of great learning, and an able ſtateſman. He 
was employed by his native city, and by foreign 
princes, on occaſions of the higheft importance. In 
1569, he was privy-counſellor to Julius duke of 


* Brunſwick, and died in 1577, at Helmſtadt, where 


he was buried “. I regret much that I can give no 
farther account of this important diſcovery than 
what I have inſerted in my introduction to Tech- 
nology. The time even when it was made, is not 
known with certainty. Lohneyſs ſays, that it was 
ſixty years before the period when he wrote. But 
at what period did he write? The oldeſt edition, 
with which I am acquainted, of his treatiſe. on 
mines is of the year 1617, ſo that this diſeovery 
would fall about the year 557 f. Calvor cauſed 
to be printed an old account. of the Rammelſberg 
mines, which was ſaid. to have been publiſhed in 
1565. According to that work, Eraſmus Ebern 
(for ſo was the name there improperly written) 
made the above-mentioned obſervation at Nurem- 
berg, about ſeventeen years before, that is, about 


* Doppelmayrs Nachricht von Nirnbergiſchen Künſtlern, 
p. 77. I „ 
| + The other edition was printed at Stockholm and Hamburg, 
by Liebezeit, and is the ſame as that mentioned by H, Gatterer, 
in Anleitung den Harz zu bereiſen, i. p. 313, and ii. p. 13. 


* 
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the year 1548 *. Schluter f aſſigns as the period, 
about 1350, and Honemann } about 1559, We 
may therefore very ſafely place it in the middle of 
the ſixteenth century, and probably the diſcovery 
happened in 1553, at which time Ebener was ſent 
to duke Henry, with whom he continued a long 
time, as we are expreſsly told by Doppelmayr. 
This uſe of calamme refuſe induced the managers 
of the profitable braſs- works in the Harz foreft 
to pick up carefully that which had there been be- 
ore thrown aſide. Duke Julius, who endeavoured 

to improve every branch of manufacture, and par- 
ticularly what related to metallurgy, and who, 

agreeably to the then prevailing and apparently 
returning mode of princes, ſuffered himſelf to be 
duped with the hopes of making gold, improved 
the braſs· works at Buntheim, below Harzburg, and 
by theſe means brought a great revenue to the 

electoral ny I). | 


Another praduefiing of zinc, artificral his Vi- 


* Hiſtoriſche ds von "2 1 und Ober-Harzilcher 
bergwerken. Braunſchw. 1765, fol. p. on. 


+ Von hiittenwerken, p. 235. | 
+ Die Alterthiimer des Harzes. Clauſthal 1754, 410, i. 
p. 119 and 124. 

| 1 Rehtmeiers Braunichweig: Luncburgilcha Chronik Braun- 
HR 1722, fol. p, 1063. 
Kos mo), 
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triol, was alſo long prepared, uſed, and employed 
in commerce before it was known that it was pro- 
cured from this ſemi- metal. That it was not 
known before the middle of the ſixteenth century, 
and that it was firſt made at Rammelſberg, may 
with confidence be affirmed. Schluter aſcribes the 
invention of it to duke Julius, and places it in the 
year 1570 *: but it muſt be ſomewhat older than 
the above · quoted account of Rammelſberg; for 
the author, who wrote about 1 565 Þ, relates, that 
in his time one citizen only, whom he calls Henni 
Balder, boiled white vitriol ; and it appears that 
this perſon kept the proceſs a ſecret. T bat the in- 
vention however was not then new, is evident from 
his adding, that what its effects might be in medi- 
eine had not been examined; but that its uſe in 


* Von hüttenwerken, p. 597. 


White vitriol alſo is made at Goſlar, but by one citizen only, 
named Henni Balder. It is not procured by the evaporation of 
copper like other vitriol; but when large quantities of ore are 
roaſted in the furnaces, a red ſubſtance is from time to time col- 
lected on the refuſe of the ore, and found in ſome places half an 
ell thick. This ſubſtance, which is ſaltiſh, is formed into a lye, 
and boiled in ſmall leaden pans. The reſt of the proceſs I do 
not know, but 1 obſerved that it cryſtalliſes like ſaltpetre, but it 
is ſtronger and whiter, It is alſo caſt into ſmall cakes about the 
thickneſs of one's hand. This vitriol is employed by the leather- 
dreſſers, and may be uſed for many things inſtead of alum ; but 
it cannot be uſed in dreſſing white ſkins, becauſe it makes them 
yellowiſh. Hiforiſehe nachricht, p. 212. 
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making eye-water had been known almoſt as early 
as the time when it was diſcovered. This agrees 
with another account, according to which the me- 
thod of boiling white vitriol was found out at the 
time when Chriſtopher Sander, whoſe ſervice tothe 
Harz is well known, was tithe-gatherer ®, Hone- 
mann fays, that Sander was tithe-gatherer at the 
mines of the Upper Harz before the year 1 564, 
bot that in this year he was principal tithe-gather- 
er and director of the mines and melting-houſes 
at Goflar +. Sander himſelf, in a paper dated 
Auguſt 3, 1575, ſeems to aſcribe the invention of 
white vitriol to duke Julius . 


At firſt this ſalt was called erzg/aun, a name oc- 
caſioned by its likeneſs to cryſtal, but afterwards 
it was more frequently known by thoſe of gallitzen- 
ſtein, golitzenſtein, and calitzenſtein ||. The latter 
names however appear to be older than white vi- 
triol itſelf; as we find that green vitriol, even be- 
fore the year 1565, was called green gallitzenſtein. 
May not the word be derived from gallæ; becauſe 
it is probable that vitriol and galls were for a long 
time the principal articles uſed for making ink and 


Bruckmann, Magnalia Dei, ii. p. 459. 
+ Honemann, ii. p. 101. Calvors Hiftoriſche nachricht, p. 163 
and 228. | 
: Bruck mann, ii. p. 446. l 
In the like manner we find ca/mey inſtead of galmey. 
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in dyeing ? I am of opinion that the white vitriol, 
which is produced in the mines of Rammelſberg 
in the form of icicles, gave riſe to the invention of 
this ſalt, The former, ſo early as the year 1565, 
was called white native vitriol, or white gogkelgut, 
and was packed up in caſks, and in that manner 
tranſported for ſale *. I ſhall not here enter into 
the old conjectures reſpeCting the origin and com- 


ponent parts of this vitriol; but it deſerves to be 
remarked, that Henkel + and Neumann ; obſerved 
in it a mixture of zinc, by which Mr. 1 5 a- 
member of the Swediſh council of the mines, was 
led to prove, that, when pure, it conſiſts of the vi- 
triolic acid and zinc earth; and this was afterwards 
confirmed by Hellot |]. 


* Calvor, Hiſtoriſche nachricht, p. 199 and 200. Properly it 
is written and pronounced jackel. It is very remarkable that in 
Iceland this word at preſent ſignifies icicles. I imagined that 
I had been the firſt perſon who made this remark when I found 
the word often in Olaffen und Povelſen's Reiſe durch 1/land, i. 

p- 46 ; but I obſerve that the ſame remark is made and explained 
dy Anderſon, in Nachrichten ven and, Hamburg 1745 Bo. 
P; 4+ 

+ Kieshiftorie, p. 904. © 

t Chemie, von Keſſel, iv. 2, p. 832, where may be found the 
old opinions on this ſubject. 

| Brandt, in Acta Upfalienſ. 1735. Hellot in Memoires 4 
I Acad. des ſciences d Faris, 1735, p. 29. Of the lateſt ſtate of 
white vitriol works I have given an account in Beytragen zur 
ekonomie, technolog. iv. p. 59. It deſerves to be remarked, that 
ſince the year 1730 the demand for this article has increaſed 
every ten years, though one cannot ſay * it is more uſed at 
preſent than formerly. 
64 Icome 


38 HISTORY OF INVENTIONS. 


I come now, in the laſt place, to the hiſtory of 
this ſemi- metal, which, when furnace-calamine was 
uſed, could not remain long unobſerved, as it is 
ſometimes found amongſt it uncalcined in metallic 
drops. It is worthy of remark, that Albertus 
Magnus, who firſt deſcribed the uſe of furnace-ca- 
lamine in making braſs, is the oldeft author in 
which mention is to be found of zinc *. He calls 
it marchaſila aurea. This was properly a ſtone, 
the metallic particles of which were ſo entirely}ſub- 
limated by fire, that nothing but uſeleſs aſhes re- 
mained behind. It contained fixed quickfilver, 
communicated a colour to metals, on which ac- 

count 


I ſhall here give the author's whole account, that the reader 
may compare it with my extract; for I am not ſo fully acquaint- 
ed with the nomenclature of the ancient chemiſts as to flatter 
myſelf that I underſtand the whole of it, 

De mineral. ii. cap. 11: Marchaſita, five marchaſida ut 
quidam dicunt, eſt lapis in ſubſtantia, et habet multas ſpecies, 
quare colorem accipit cujuſſiber metalli, et fic dicitur marchaſita 
argentea et aurea, et fic dicitur aliis. Merallum tamen quod co- 
lorat eum non diſtillat ab ipſo, ſed evaporat in ignem, et fic re- 
linquitur cinis inutilis, et hic lapis notus eſt apud alchimicos, et 
in multis locis veniuntur. 

Lib. ui. cap. 10: Es autem invenitur in venis lapidis, et quod 
eſt apud locum qui dicitur Goſelaria eſt puriſſimum et optimum, 
et toti ſubſtantiæ lapidis incorporatum, ita quod totus lapis eſt ſicut 
marchafita aurea, et profundatum eſt melius ex eo quod purius. 

Lib. v. cap. 5: Dicimus igitur quod marchaſita duplicem 

habet in ſui creatione ſubſtantiam, argenti vivi ſeilicet mortificati, 
. e. 
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count it was well known to the alchemiſts, burned 
in the fire, and was at Jength entirely conſumed. 
It was found in various parts, but that at Goſlar 
was the beſt, becauſe the copper it contained ſeem- 
ed to have in it a mixture of gold. To give this 
copper however a (till greater reſemblance to gold, 
ſome tin was added to it, by which means it be- 
came more brittle. This marchaſita alſo rendered 
copper white as ſilver. Thus far Albertus. It ob- 
tained without doubt the name of marchaſita aurea, 
becauſe zinc communicates a yellow colour to 
copper; and for the ſame reaſon the Greeks and 
the Arabians called cadmia golden or aurea *. But 
how could Albertus ſay that marchafite made cop- 
per white? Did he commit a miſtake and mean 
tin? To me this appears not improbable, as at one 


et ad ſixionem approximantis, et ſulphuris adurentis. Ipſam ha- 
bere ſulphureitatem comperimus manifeſta experientia. Nam 
cum ſublimatur, ex illa emanat ſubſtantia ſulphurea manifefta 
comburens. Et fine ſublimatione fimiliter perpenditur illius ſul- 
phureitas, 


Nam fi ponatur ad ignitionem, non ſuſcipit illam priuſquam 
inflammatione ſulphuris inflammetur, et ardeat. Ipſam vero ar- 
genti vivi ſubſtantiam manifeſtatur habere ſenſibiliter. Nam al- 
bedinem præſtat Veneri meri argenti, quemadmodum et ipſum 
argeutum vivum, et colorem in ipſius ſublimatione cæleſtium 
præſtare, et luciditatem manifeſtam metallicam habere videmus, 
que certum reddunt artificem Alchimie, illam has ſubilantias 
continere in radice ſua. 

* Salmaſius de homonymis, p. 203. 
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time he ſeems to call it argentea. I imagine that 
he knew that copper, when mixed with as much 
zinc as poſſible, that is, according to Scheffer *, 
eighty· nine pounds to a hundred, became white; 
and it appears that by this he wiſhed to eſtabliſh 
its affinity with quickſilver. 


The next author who gives an intelligible ac- 
count of this metal, is Theophraſtus Paracelſus, 
who died in 1541. I do not however imagine 
that it was forgotten in this long interval, at leaſt 
by thoſe who were called alchemiſts. I am rather 
of opinion, that on account of the great hopes 
which it gave them by the colouring of copper, 
they deſcribed it purpoſely in an obſcure manner, 
and concealed it under other names, ſo that it was 
only not diſcovered in their works. There are 
few who would have patience to wade through 
theſe, and the few who could do fo, turn their at- 
tention to objects of greater importance than thoſe 
which occupy mine. Gold and filver excepted, 
there is no metal which has bad formerly ſo many 
and ſo wonderful names as zinc 1. For this rea- 
fon, chemiſts long believed that zinc was not a diſ- 
tinct ſemi-metal, but only a variety of tin or biſ- 
muth; and with theſe perhaps it may hence have 
been ofien confounded, 
© +# Chemiſche vorleſungen, p. 604. 

+ A great many may be found collected in Pros, ge 
dex inis im verhalten gegen anders kirper, Erfurt 1778, 8vo. 
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The name zinc occurs firſt in Paracelſus. He 
expreſsly calls it a diſt inct metal, the nature of 
which was not ſufficiently known ; which could be 
caſt, but was not malleable, and which was pro- 
duced only in Carinthia. Was he then unac- 
quainted with the zinc of Goflar, which was known 
at an earlier period to Albertus Magnus *? George 
Agricola, who wrote about the year 1550, ſpeaks 
however of the Goſlar zinc, but he calls it /iquor 
candidus, and German conterfey f. Matheſius, 


* Paracelſi Opera, durch Briſgoium in truck gegeben. Straſ- 
burg 1616, fol. Chronika des Iandes Karnten, p. 251. Ven berg - 
krankheiten, p. 6566. De ſeparatione elementorum, p. 793 · Pbilo- 
ſophie lib. iv. p. 56 : Zinc for the molt part is a baſtard kind of 
copper. Primum manuale, p. 685 and 686, De mineralibus trac- 
tatus, i. p. 137. Becauſe this is the principal paſſage, I [hall here 
tranſcribe it as it may be found in the following edition: Etliche 
Tra&at. Theaphr. Paracelſi.— iv. von Mineralien, Straſburg 1582, 
$vo. p. 425 : Of zinc, There is another metal, zinc, which is in 
general unkaown, It is a diſtinct metal of a different origin, 
though adulterated with many other metals. It can be melted, 
far it conſiſts of three fluid principles, but it is not malleable. Tn 
its colour it is unlike all others, and does not grow in the ſame 
manner; but with its ullima materia L am as yet unacquainted, 
for it is almoſt as ſtrange in its properties as argentum vi vum. It 
admits of no mixture, will not bear the fabricationes of other me- 
tals, but keeps itſelf entirely to itſelf, In Baſilii Valentini Tri. 
wnph-wagen des autimonii, Hamburg 1717, 8vo. p. 347, zinc is 
mentioned together with cobolt, marchaſite and biſmuth. 


+ De re metallica, lib, ix. p. 320, and in the firſt index. Li- 
quor candidus primo e fornace defluens cum Goſelariæ excoqui- 
tur pyrites, kobelt, quem parictes fornacis exudant, canterſey. 


wha 
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who publiſhed his Sermons in 1562, ſays, * at 
Freyberg, there is red and white zinc“. Perhaps 
he did not mean the metal, but minerals that con- 
tained zinc. George Fabricius, who died in 1571, 
conjectures that ffibhium is what the miners call 
cincum, which can be melted, but not hammered}. 


One ſees by theſe imperfect accounts that this 
ſemi-metal muſt have been ſcarce, even in the 
middle of the ſixteenth century, and that it was not 
in the collection of Agricola, which was conſide- 
rable for that period. Libavius, who died in 
1616, mentions it ſeveral times; but be regrets, 
in one of his letters, that he had not been able to 
procure any of it 1. Was this owing to the pro- 
hibition of duke Julius, by which it was forbid- 
den to be ſold? This prohibition is quoted by 

Pott |} from Jungii Mineralogia, with which I am 
unacquainted; but as Pott has already, by his unin- 
telligible quotations, made me ſpend many hours 
to no purpole, I ſhall not waſte more in ſearch- 
ing for it. The prohibition alluded to is men- 
tioned neither by Rehtmeier nor by any ather 
author. The fooliſh taſte for alchemy, which 


In the third Sermon, p. 122. 
+ De metallicis rebus, in Geſner's work De omni rerum ſof- 
Alium genere, p. 27. 
$ This letter may be found in J. Hornung's C:fa medica. 
Lipſiz 1661. iv. | | | | 
De zincc, p. 21. | 
; 2 prevailed 
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prevailed then at the Duke's court, makes. it not 
altogether improbable that one was iſſued “; and if 
that was really the caſe, it was occafioned not ſo 
much by any dread of this ſemi- metal being miſ- 
uſed, as Pott thinks, but by the high hopes which 
were entertained of its utility in making gold. The 
firſt accurate and certain account of the method 
of procuring zinc at Goſlar, is, as far as I know, 
given by Lohneyſs, though he conſiders it to be 
the ſame as biſmuth f. Joh. Schrader of Weſt- 

. phalia, 


* How much duke Julius, who in other reſpects did great 
ſervice to his country, ſuffered himſelf to be duped by the art of 
making gold, appears from an anecdote given by Rehtmeier, 
p. 1016. Of this anecdote I received from Mr. Ribbentrop 
an old account in manuſcript, which one cannot read without 
altoniſhment. There is ſtill ſhewn, at the caſtle of Wolfen- 
buttle, an iron ſtool, on which the impoſtor, Anna Maria Zieg- 
Jerinn, named Sxhluter 7{/che, was burnt, February 5, 1575. 


+ Page 83: When the people at the melting-houſes are em- 
ployed in melting, there is formed under the furnace, in the cre- 
vices of the wall, among the ſtones where it is not well plaſtered, 
a metal which is called zinc or conterfebt ; and when the wall is 
ſcraped, the metal falls down into a trough placed to receive it. 
This metal has a great reſemblance to tin, but it is harder and 
leſs malleable, and rings like a ſmall bell. It could be made alſo, 
if people would give themſelves the trouble; but it is not much 
valued, and the ſervants and workmen only colle& it when they 
are promiſed drink-money. They, however, ſcrape off more of 
it at one time than at another ; for ſometimes they colle& two 
pounds, but at others not above two ounces. This metal, by 
itſelf, is of no uſe, as, like biſmuth, it is not malleable ; but when 

mixed 
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phalia, who died in * calls it pe pal. 
lida *. . 


| The firſt perſon who purpoſely procured this 
ſemi-metal from calamine, by the addition of 
ſome inflammable ſubſtance, was undoubtedly 
Henkel, who gave an account of his ſucceſs in 
the year 1741, though he concealed the whole 
proceſs +. After him, Dr. Iſaac Lawſon, a Scotſ- 
man, ſeems to have made experiments, which 
proved the poſſibility of obtaining zinc, in this 
manner, on a large ſcale; and in 1737 Henkel 
heard that it was then manufactured in England 
with great advantage. Of this Lawſon I know 
nothing more than what is related by Dr. Wat 
fon T. Anthony von Swab, . member of the 
Swediſh 


mixcd with tin it 8 it W more - beautiful, Jive the 
Engliſh tin. This zinc or biſmuth is in great requeſt among the 
alchemiſts. 


5 Theſaurus pharmacolog. Ulmæ 1662, . ky 458. 
-. + Kieshiftorie, p. 571, and particularly p. 721. | 
Putt refers to Lawſon's Diſſert. de nibilo, and quotes ſome 
words from it; but I cannot find it; nor am 1 ſurpriſed at this, 
as ft was not known to Dr. Watſon. See Chemital Eſſays ; 
Cambridge 1586, 12mo. iv. p. 34 Pryce, in Miner#l; \Cornub. 
p- 49- ſays : © The late Dr. J. Lawſon, obſerving that the flow- 
ers of lapis calaminaris were the ſame as thoſe of zinc, and that 
its effects on copper were alſo the ſame with that ſemi-meral, ne- 
ver remitted his endeavours till he found the method of ſepara- 
rig mnt zinc from that ore. The fame account is given in the 
ſupplement 
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Swediſh council of mines, procured this ſemi- metal 
afterwards from calamine by diſtillation, in 1742; 
as did Marggraf in 1746, who appears, however, 
not to have been acquainted with the Swediſh ex- 
periment, In the year 1743, one Champion 
eſtabliſhed tin-works at Briſtol, which were con- 
tinued by his his ſucceſſor James 1 who eſta- 
bliſhed works of the like kind at Henham, in the 
neighbourhood. The manner in which the metal 
was procured has been deſcribed by Dr. Watſon, 
in his Chemical Eſſays. 


The greater part of this ſemi- metal, uſed in 
Europe, is undoubtedly brought from the Eaſt 
Indies. The Commercial Company in the Ne- 
therlands, between the years 1775 and 1779, 
cauſed to be ſold, on their account, above 943,081 
pounds of it . In the year 1780, the chamber 
of Rotterdam alone fold 28,000 pounds; and I 
find, by printed catalogues, that the other cham- 
bers, at that period, had not any of it in their 
poſſeſſion, If the account given by Raynal be 
true, the Dutch Eaſt India Company purchaſe 
annually, at Palimbang, a million and a half of 


ſupplement to Chambers's Dictionary, 1753, art. calam. and 
inc; and in Campbell's Political Survey of Britain, ii. p. 35+ 
The latter, however, adds, that Lawſon died too early to n rive 
any benefit from his diſcovery. 


* Ricards Handbuch der Baden p. 57. _ 
pounds. 
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pounds v. In 1781, the Daniſh Cortipany, at Co- 
penhagen, purchaſed 153, 953 pounds of tutenage, 
which had been carried thither in two veſſels, at 
the rate of from four and one-eighth to four and a 
quarter ſchillings Lubec per pound. It is probable 
that the Engliſh and Swedes import this article 
alſo. It would be of ſome conſequence, if one 
could learn in what part of India, when, and in 
what manner this ſemi- metal was firſt procured, 
and in what year it was firſt carried thence to Eu- 
rope. According to the ſcanty information which 
we have on the ſubject, it comes from China , 
Bengal }, Malacca ||, and the Malabar coaſt, from 
which copper and tin are alſo imported d. In the 
oldeſt bills of lading of ſhips belonging to the Ne. 


* Geſchichte der belitzungen in Indien, i. p. 241. The 
author fays that the Company give for it at the rate of twenty - 
eight florins three-quarters per hundred weight, and that this 
price is moderate. At Amſterdam, however, the price com- 
monly is from ſeventeen to eighteen florins banco. According 
to a catalogue which I have in my poſſeſſion, the price, on the 
gth of May 1788, was ſeventeen florins, and, on "an 22d of 


January 1781, it was ovly fixteen. 

+ Meiſters Orient. luſtgirtner, p. 276. 
IT Ibid. p. 268. 

1 Linſchoten's Reiſe, b. ii. e. 17. The author calls it ealzem, 
the name uſed in the country. It is a kind of tin. Bruckmann, 
Magnal. Dei, p. 1038. "I 


§ Baldzus, Beſchreibung der küſte Malabar, Amfterd. 1672. 
fol. P · 98. 0 
| therlands 
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therlands I find no mention of zinc ; but it is poſ- 
fible that it may be comprehended under the name 
of Indian tin; for ſo it was at firſt called. Savot, 
who died about the year 1640, relates, on the au- 
thority of a cotemporary writer ®, that ſome years 
before the Dutch had taken from the Portugueſe 
a ſhip laden with this metal, which was ſold under 
the name of ſpeautre. It is probable, therefore, 
that it was brought to Europe ſo early as the Begin« 
ning of the ſeventeenth century. Indian tin is 
mentioned by Mr. Boyle 4. 


It is probable that this ſemi-metal was diſco- 
vered in India before any thing of the European 
zinc had been known in that country; but we are 
{till leſs acquainted with the cauſe of the diſcovery 
than with the method of procuring the metal. We 
are told that an Engliſhman, who, in that century, 
went to India, in order to diſcover the proceſs 
uſed there, returned with an account that it was 
obtained by diſtillation per deſcenſum 9. 


* De nummis antiquis in Theſaurus antiquitat; Roman. xi. 
p. 1195. 

+ Inthe latelt edition of Eſays de jean Rey; publiſhed, with 
notes, by Gobet, Paris 1777, viii; p. 178. It is there ſaid that 
this happened.in the year 1630. 

t Experimenta de flamms ponderabilitate, Londihi , 
mo. p. 15. exp. 12; 

Bergmann, Opuſcula, ii. p. 32 1. Abandlungen der Schaved. 
Hiad. xxxvii. p. 88. 
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Reſpecting the origin of the different names of 
this ſemi- metal, I can offer very little. Conterfey 
fGgnified formerly every kind of metal made in 
imitation of gold *. Friſch fays it was called zink, 
from which was formed firſt zinetum, and after- 
wards zincum, becauſe the furnace-calamine aſ- 
ſumes the figure of (zinken or zacken) nails or 
ſpikes ; but it is to be remarked, that theſe names 
do not occur before the diſcovery of this ſemi- 
metal, though ofenbruch was known long before. 
Fulda ſpeaks of the Anglo-Saxon fin, zink, which 
he tranſlates e&ryzum +. Spiauter, ſpeauter, and ſpi- 
alter, from which Boyle made /peltrum, and alſo 
tutaneg or tullanzgo, came to us from India with 
the commodity. Under the laſt-mentioned name 
is ſometimes comprehended a mixture of tin and 
biſmuth. Calaem is alſo an Indian appellation 
given to this ſemi-metal, and has a conſiderable 
likeneſs to calamine ; but J am of opinion with 


* Mattheſius, Pred. v. p. 250. © Conterſeil is a metal of liele 
value, formed by additions and colouring ſubſtances, ſo that it 
reſembles gold or filver, as an image, or any thing counterfeited, 
does its archetype, Thus copper is coloured by calamine and 
other mixtures, in ſuch a manner that it appears to be'pure 
gold.” In the police ordinance iſſued at Straſburgh in 1628, 
young women are forbidden to wear gold or ſilver, or any con- 
lerfaite, and every thing that might have the appearance of 10 
or ſilver. 

+ Sammlung Germaniſcher 8 Hale 1776. 4to. 
p- 285. 

Saumaiſe, 
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Saumaiſe, that the latter is not derived from the 
former, as lapis calaminaris occurs in the thirteenth 
century, and calaem was firſt brought to us by the 
Portugueſe from India. 


255 ID 
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" Ox accoutit of the great eaſe,” ſays Mr. Put- 
ter, with which, after the invention of printing, 
copies of books could be multiplied and diſperſed, 
it was neceſſary that ſome means ſhould be de- 
viſed to prevent a bad uſe from being made of this 
art, and to guard againſt its being employed to the 
prejudice of either religion or good morals, or ro 
the injury of ſtates. For this reaſon it was every 
where laid down as a general maxim, that no one 
ſhould be allowed to eſtabliſh a printing-office at 
pleaſure, but by the permiſſion and under the in- 
ſpection of government; and that no work ſhould 
be ſuffered to go to preſs until it had been exa- 
mined by a cenſot appointed for that purpoſe, or 


declared by a parcicular order to be of a harmleſs 
nature *,” _ 


„Der biichernachdruck nach ächten grundlützen des rechts 


geprüft. 1774, 4to. It was by reading the above paſſage I was 
induced to make this inquiry into the antiquity of book-cenſors. 


H 2 Man, 
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Many centuries, however, before the invention 
of printing, books were forbidden by different go- 
vernments, and even condemned to the flames. A 
variety of proofs can be produced that this was 
the caſe among both the ancient Greeks and Ro- 
mans. At Athens the works of Protagoras were 
prohibited ; and all the copies of them which 
could be collected were - burnt: by the public 
crier . At Rome the writings of Numa, which 
had been found in his grave, were, by order of the 
Senate, condemned to the fire, becauſe they were 
contrary to the religion which he had introduced +. 
As the populace at Rome were, in times of public 
calamity, more addicted to ſuperſtition than ſeemed 
proper to the government, an order was iſſued that 
all ſuperſtitious and aſtrological books ſhould be 
delivered into the hands of the prætor 1. This 
order was often repeated 5; and the emperor 
Auguſtus cauſed more than twenty thouſand of 
theſe books to be burnt at one time ||]. Under the 


| 71 ö 75 5 S 

Diogenes Laert. lib. ix. 5 2. Cicero De nam der. lib. i, cap. 
2 3 LaBantius De ira, ix. 2. Euſcbius De * evang« 
xiv. p. 19. Minucius Felix, viii. 13. 

+ Livius, lib. xl. e. 29. Plin. xiii. 13. Plutarchus in Vila 
Numa. Lactantiur De falſa relig. i. 25, 5. Valer. Max. i. 
cap. 1, 12. 

+ Livius, lib, xv. cap, 1. 

Lie. xxxix. 16. Tacit, Annal. vi. 12. 

j} Sueton, bb, ii. cap. 31. | | 

ſame 


, 
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ſame emperor the ſatirical works of Labienus were 
condemned to the fire, which was the firſt inſtance 
of this nature; and it is related as ſomething ſin- 
gular, that, a few years after, the writings of the 
perſon who had been the cauſe of the order for 
that purpoſe ſhared the like fate, and were alſo 
publicly burnt *. In a manner ſomewhat ſimilar 
the works of Ben. Arias Montanus, who aſſiſted 
to make the firſt catalogue of prohibited books in 
the Netherlands, were afterwards inſerted in a ca- 
talogue of the ſame kind. The burning of theſe 
works having induced Caſſius Severus to ſay, in 
a ſnecring manner, that it would be neceſſary to 


The whole circumſtance is related by Seneca the rhetori- 
cian, in the introduction to the fifth, or, as others reckon, the 
tenth hook of his Controverſies, or that which ſtands before Con- 
troverſ. xxx. Every one, perhaps, may not be aware that theſe 
Controverſia are not to be found in all the editions of the works 
of that philoſopher. In Seneca rheforis Swaſorie, controverſies 
d:clamationumque excerpta, Pariſiis 1613, fol. an edition valuable 
on account of the annotations, the paſſage occurs in page 197: 
—In hunc (Labienum) primum excogitata eft nova pena; ef- 
fectum eſt enim per-inimicos, ut omnes ejus libri-incenderentur, 


Res nova et inſueta, ſupplicia de ſtudiis ſumi. Bono hercule 


publico, iſta in pœnas ingenioſa crudelitas poſt Ciceronem in- 
venta eſt. Quid enim futurum fuit, ſi ingenium Ciceronis tri- 
umviris libuifſet proſeribere? - - - - Ejus, qui hane in ſcripta 
Labieni ſententiam dixerat, poſtea viyentis adhuc ſcripta come 
buſta ſunt ; jam non malo exemplo quia ſuo - -» « Cafſii Severt, 
hominis Labieno junQiſfimi, belle dicta res ferebatur. Illo tem · 
pore quo libri Labieni ex $. C. urebantur: Nunc me, * vi- 
vum uri oportet, qui illog edidici, 


H 3 buen 
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burn him alive, as he had got by heart the writings 
of his friend Labienus, this expreſſion gave riſe 
to a law of Auguſtus againſt abuſive writings “. 
When Cremutius Cordus, in his Hiſtory, called 
C. Caſſius the laſt of the Romans, the Senate, in 
order to flatter Tiberius, cauſed the book to be 
burnt; but a number of copies were ſaved by be- 
ing concealed 4. Antiochus Epiphanes cauſed 
the books of the Jews to be burnt } x and in the 
firſt centuries of our æra the books ol the Chriſ- 
tians were treated with equal ſeverity, of which 
Arnobius bitterly complains d. We are told by 
Euſebius, that Diocletian cauſed the ſacred Scrip- 


'* Taciti Annal. lib. i. e, 72. Bayle, in his Diddionary, has 
endeavoured to clear up ſome doubts reſpecting the hiſtory of 
Caſſius and Labienus. See the article Caſſius, 


+ Libros per ædiles cremandos cenſuere bones, fed manſerunt 
oeculti et editi. Quo magis ſocordiam eorum inridere libet, 
qui præſenti potentia credunt extingui poſſe etiam ſequentis ævi 
memoriam. Nam contra, punitis ingeniis gliſeit auctoritas; ne- 
que aliud externi reges, aut qui eadem ſvitia uſi ſunt, nifi dede- 
cus ſibi, atque illis gloriam peperere, Tacit. Aunal. lib, iv, 
cap · 35. | 
2 Maccab. ii. 


Alios audio muſſitare ws et dicere oportere ſtatui 
pet ſenatum, aboleantur ut bæc ſcripta, quibus Chriſtiana religio 
comprobetur, et vetuſtatis opprimatur auctoritas - - Nam inter- 
cipere ſcripta, et publicatam velle ſubmergere lectionem, non 
eſt deos defendere, ſed veritatis teſtificationem timere, Arnobi: 
us Adverſus gentes, lib. iii, Lugduni Bat. 1651. 4to. p. 104. He 
repeats the ſame thing at the end of the fourth book, p. 1 52. | 

tures 
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tures to be burnt *. After the ſpreading of the 
Chriſtian religion the clergy exerciſed againſt 
books that were either unfavourable or diſagree- 
able to them, the ſame ſeverity which they had 
cenſured in the heathens as fooliſh and prejudi- 
cial to their own cauſe, Thus were the writings 
of Arius condemned to the flames at the council 
of Nice; and Conſtantine threatened with the 
puniſhment of death thoſe who ſhould conceal 
them +. The clergy aſſembled at the council of 
Epheſus requeſted the Emperor Theodoſius II. to 
cauſe the works of Neſtorius to be burnt ; and 
this deſire was complied with 1. The writings of 
Eutyches ſhared the like fate at the council of 
Chalcedon; and it would not be difficult to col- 
le& examples of the ſame kind from each of the 
tollowing centuries, 


We have inſtances alſo that, many centuries * 


* Euſcbius, Hiſtor. eecleſ. lib. viii. cap. 2. Suidas ſays the 


ſame, | 

+ Socrates, lib. i, cap. 6, 

t Ulpianus: Tantundem debebit judex facere in libris impro- 
batæ lectionis, magicis forte, vel his ſimilibus; hzc enim omnia 
protinus corrumpenda ſunt, Digeflor. lib. x. tit. 2, 4, 1 
Nec vero impios libros nefandi et ſacrilegi Neſtorii adverſus ve- 
nerabilem orthodoxorum ſectam, decretaque ſanctiſſimi cœtus 
antiſtitum Epheſi habiti, ſcriptos, habere aut legere, aut deſcri- 
bere quiſquam audeat, quos diligenti ſtudio requiri, ac publice 
comburi decernimus » - Cod. lib. i. tit. 5, 6, 


H 4 prior 
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prior to the invention of printing, authors ſub- 
mitted their works, before they were publiſhed, 
to the judgment of their ſuperiors, This was 
done principally by the clergy ; partly to ſecure 
themſelves from cenſure or puniſhment, and partly 
to ſhew their reſpect to the Pope or to biſhops. It, 
however, does not appear that this was a duty, 
but a voluntary act. In the year 768 Ambrofius 
Autpert, a Benedictine monk, ſent his Expoſition 
of the book of Revelation to Pope Stephen III, 
and begged that he would publiſh the work and 
make it known. On this occaſion he ſays ex- 
preſsly, that he is the firſt writer who ever re- 
queſted ſuch a favour ; that liberty to write be- 
longs to every one who does not wiſh to depart 
from the doctrine of the fathers of the church; 
and he hopes that this freedom will not be leſ- 
ſened on account of his voluntary ſubmiſſion ®, 


Soon after the invention of printing, laws began 
to be made for ſubjecting books to examination; 
a regulation propoſed even by Plato ; and which 
has been wiſhed for by many ſince +. It is very 

| pPtobable 


* Sed non idev Ubertas ſuecubuit, quia humilitas ſemetipſam 
libere proftravit. Baillet, Jugemens des Spauans. Paris 1722. 40. 
vol. i. p. 26. 3 5 0 

+ In the year 2480 Hermolaus Barbarus wrote to George 
Merula as follows: Plato, in Inſtitutione de legibus, inter prima 


comme- 
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probable that the fear under which the clergy were, 
leſt publications ſhould get abroad prejudicial to 
religion, and conſequently to their power, con- 
tributed not a little to haſten the eſtabliſhment of 
book - cenſors. The earlieſt inftance of a book 
printed with a permiſſion from government, is 
commonly ſuppoſed to occur in the year 1480 z 
and Dom Liron, a Benedictine monk, is, perhaps, 
the firſt perſon who made that remark. He is the 
author of a work called Singularités bitoriques et 
litteraires * ; in the laſt part of which, where he 
ſpeaks of the Heidelberg edition of the book Noſce 
te ipſum, in 1480, he ſays, © This is the firſt pub- 
e lication I found accompanied with ſeveral ſolemn 
te approbations and atteſtations in its favour.” 
The ſame thing is ſaid by J. N. Weiſlinger, one 
of the moſt illiberal defenders of the Catholic 
church, in whoſe work, entitled Armamentarium 


commemorat, in omni republica praſcribi curarive oportere, 
ne cui liceat, que compoſuerit, aut privatim oſtendere, aut in 
uſum publicum edere, antequam ea conſtituti ſuper id judices 
viderint, nec damnarint. Utinam hodieque haberetur hzc lex; 
neque enim tam multi ſcriberent, neque tam pauci bonas litteras 
diſcerent. Nam et copia malorum librorum offundimur, et 
omiſſis eminentiffimis auctoribus, plebeios et minutulos conſec- 
tamur. Et quod calamitoſiſſimum eſt, periti juxta imperitique 
de ſtudiis impune ac promiſcue judicant.—This letter may be 
found in Angeli Politiani Opera. Lugduni 1533. 8vo. p. 441. 

* Singularires hiftoriques et litteraires. Paris 1 7381 749, 
4to. vol, viii, 


Catbolicum, 
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Catholicum , there is an account of that book, 
He there tells us in Latin, without mentioning 
Liron : Hic primus liber ęſt, quem ego vidi, theologo- 
rum examini ſubjeftum, lefium et approbatum ; and, 
in the opinion of Mercier, it really is the oldeſt. 
It has four approbations; the firſt and laſt of which 
I half here inſert, as they will ſerve to ſhew the 
fooliſh pride of the clergy at that period: Ego 
Philippus Rota, juris utriuſque doctor, licet emnium 
minimus, hoc ipſum opuſculum Noſee te inſtructius 
perlegi ac diligentius perſcrutatus ſum. Er quo- 
niam ipſum non modo ſane catholiceque com- 
poſitum reperi, verum etiam mira utilitate refertiſ- 
ſimum, in hujuſce rei teſtimonium me ſubſcribere 
non dubitavi. - - - Nos Mapheus Girardo, mi- 
ſeratione divina patriarcha Venetiarum „Dalmatiae- 
que primas, ex inſpectione ſupraſeriptorum domi- 
norum, qui fidem faciunt de ſupraſcripto opere, et 
ex tali ſua concluſione et fide conjuncti, idem tel- 


fficamur eſſe _— orthoJoxum et devotum F.” 
There 


Armamentarium catholicum bibliothecz que aſſervatur Ar- 
gentorati in commenda St. 221 Hieroſolymitani. Argen- 
tinæ 1739. fol. 

+ I Philip Rota, doctor of laws, ns the leaft of all, 
have read over carefully, and diligently examined, this ſmall 
work, Noſce te; and as I have ſound it not only compoſed de- 
voutly and catholically, but abounding alſo with matter of won- 
derful utility, I do not hefitate, in teſtimony of the above, to 
ſubſcribe my name I Mapheus Girardo, by the divine 
mercy 
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There were, therefore, cenſors at this early period 
who gave their opinion 12 books without reading 
them. 


I ſhould have conſidered theſe inſtances as the 
oldeſt information reſpecting book - cenſors, had I 
not been induced by Mr. Eccard, the learned 
amanuenſis belonging to our library, to look into 
the Literary Weekly Journal of Cologne, for the year 
1778, In that work I found an ingenious ac- 
count, by an anonymous author, of the early ſtate 
of printing in that city, and of two books printed 
almoſt a year ſooner than 1479, with the approba- 
tion of the public cenſor. The firſt is Vilbelmi 
epiſcopi Lugdunenſis Summa de virtutibus; at the end 
of which are the following words :—*<© Benedictus 
fit dominus virtutum, qui hoc opus earundem fe- 
lici conſummatione terminari dedit in laudabili 
civitate Colonienſi, temptatum, admiſſumque et ap- 
probatum ab alma uni venſitate ſtudii civitatis prae- 
dictae, de conſenſu et voluntate ſpectabilis et egregii 
viri pro tempore rectoris ejuſdem, impreſſum per 
Henr. Quentel.” The other book is a Bible, with 
the following concluſion:—“ Anno incarnationis 
dominice milleſimo quadringenteſimo Lxx1x ipſa 


mercy patriarch of Venice and primate of Dalmatia, confiding 
in the fidelity of the above gentlemen, who have examined and 


approved the above-mentioned hook, do teſtify that it is a de- 
yout and orthodox work. 


5 vig ine 
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vigilia Matthaei apoſtoli. Quando inſigne vete- 
ris novique teſtament opus cum canonibus evan- 
geliſtarum et eorum concordantiis in laudem et 
gloriam ſancte et individue trinitatis intemerateque 
virginis Mane impreſſum in civirate Colonienſi 
per Conradum de Homborch, admiſſum, approba- 
tum ab alma univerſitate Colonienfi.“ 


The oldeſt mandate for appointing a book-cen- 
ſor is, as far as I know at preſent, that iſſued by 
Berthold, archbiſhop. of Mentz, in the year 1486, 
and which may be found in the fourth volume of 
Guden's Codex diplomaticus . As this curious 
work is not common, ſome readers, perhaps, will 
not be diſpleaſed to ſee this order at full length, 
with the inſtructions given to the cenſors. 


ManDATUM POEN. DE CoDICIBUS GRAEctrs, 
Larixrs &c. IN LINGUAM VULGAREM SINE 
PRAEVIA DOCTORUM APPROBATIONE. NON 
VERTEND1S &c. 1486. 


BERTouDus D, 8. ſancte Moguntine Sedis 
Archiepifcopus 3. R. 1. per Germaniam Archi- 
cancellarius, princeps Elector. Etſi ad mortalem 
eruditionem comparandam, divina quadam im- 
primendi arte ad ſingularum ſcientiarum codices 


* Codex diplomaticus. Francof, et Lipſ. 1758. 4to. vol. iv. 
p- 450. An account of the eſtabliſhment of a book-cenſor at 


Mentz may be ſound alſo in Georg, * Jobannis Rerum Mo- 
r andy i. fol. p. 798. 


abunde 
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abunde facilique perveniri poſſit, compertum ta- 
men habemus, quoſdam homines, inanis glorie aut 
pecunie cupiditate ductos, hac arte abuti, et quod 
ad vite hominum inſtitutionem datum eſt, ad per- 
niciem et calumpniam deduci. | 


Vidimus enim libros de divinis officiis et apici- 
bus Religionis noſtre e latina in germanicam lin- 
guam traductos, non fine religionis dedecore verſari 
per manus vulgi; Quid denique de ſacrorum Cano- 
num legumque preceptis? Que, etſi a iure con- 
ſultis, viris utrique prudentiſſimis atque eloquen- 
tiſſimis, aptiſſime limatiſſimeque ſcripta ſint, tan- 
tam tamen Scientia ipſa habet nodoſitatem, ut 
etiam eloquentiſſimi ſapientiſſimique hominis ex- 
trema vix ſufficiat etas. 


Huius artis volumina ſtulti quidam, temerarii 
atque indocti, in vulgarem linguam traducere 
audent, quorum traductione, multi etiam docti 
Viri videntes confeſſi ſunt, ſe propter maximam 
verborum impropriationem et abuſum minus in- 
tellexiſſe. Quid denique dicendum de reliquarum 
ſcientiarum operibus, quibus etiam nonunquam 
falſa commiſcent, aut falſis Titulis inſcribunt, 
tribuuntque Authoribus egregiis eorum figmenta, 
quo magis emptores inveniant ? 


Dicant tranſlatores tales, fi verum colunt, bono 
etiam 
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etiam five malo id faciant animo, anne lingua Ger- 
manica capax fit eorum, que tum Greci, tum Latini 
egregii Scriptores de ſummis ſpeculationibus Re- 
ligionis Xpiane et rerum ſcientia accuratiſſime ar- 
gutiſſimeque ſcripſerunt 3 Fateri oportet, ydio- 
matis noſtri inopiam minime ſufficere, neceſſeque 
fore, eos ex ſuis cervicibus nomina rebus fingere 
incognita aut, ſi veteribus quibuſdam utantur, 
veritatis ſenſum corrumpere, quod propter magni- 
tudinem periculi in litteris ſacris magis veremur. 
Quis enim dabit rudibus atque indoctis homini- 
bus, et femineo ſexui, in quorum manibus Codices 
ſacrarum litterarum ineiderint, veros excerpere 
intellectus? Videatur ſacri Ewangelii, aut Epiſ- 
tolarum Pauli textus, nemo ſane prudens negabit, 
multa ſuppletione et ſubauditione aliarum ſcriptu- 
rarum opus eſſe. | By 


Occurrerunt hec, quia vulgatiſſima ſunt. Quid 
putabimus de his, que inter ſcriptores in eccleſia 
Catholica ſub accerrima pendent diſpoſitione ? 
Multa afferre poſſemus, de quibus tamen ad pro- 
poſitum paucula oſtendiſſe ſufficiat. 


verum, cum initium huius artis in hac aurea 
noſtra Moguntia, ut vera ejus appellatione utamur, 
divinitus emerſerit, hodieque in ea politiſſima at- 
que emendatiſſima perſeveret ; Iuſtiſſime eius artis 
decus a nobis defenſabitur; Noſtra enim interſit, 


divi- 
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divinarum litterarum puritatem immaculatam ſer- 
vari; Vnde prefatis erroribus, et hominum impu- 
dentium aut ſceleratorum auſibus, prout poſſu- 
mus, auctore Domino cuius res agitur, occurrere, 
frenoque cohibere volentes, omnibus et ſingulis 
eccleſiaſticis et ſecularibus perſonis noftre ditioni 
ſubjectis, aut infra eius terminos negotiantibus, 
cuiuſcunque gradus, ordinis, profeſſionis, dignitatis 
aut conditionis exiſtant, tenore preſentium diſtricte 
precipiendo mandamus, ne aliqua opera, cuiuſcun- 
que ſcientie, artis vel notitie, e Greco, Latino, vel 
alio ſermone, in vulgare Germanicum traducant, 
aut traducta, quovis commutationis genere vel ti- 
tulos diſtrahant, vel comparent, publice vel oc- 
culte, directe vel indirecte, niſi ante impreſſionem, 
et impreſſa ante diſtractionem, per clariſſimos hono- 
rabileſque, nobis dilectos, Doctores et Magiſtros 
univerſitatis ſtudii in civitate noſtra Moguntina 
IonaxxENM Bertram de Nuenburg in Theologia, 
ALEXANDRUM Diethrich in jure, ThEODERIcun 
de Meſchede in medicina, et ALsxanDruUM Eler 
in artibus, Magiſtros et Doctores Vniverſitatis ſtu- 
dii in opido noſtro Erfordie ad hoc deputatos, pa- 
tenti teſtimonio, ad imprimendum vel diſtrahen- 
dum admiſſa vel, fi in opido Franckfordie libri 
venales expoſiti, per honorabilem, devotum nobis 
dilectum loci plebanum in Theologia magiſtrum, 
ac unum vel duos Doctores et Licentiatos, per 
Conſulatum dicti Opidi, annali ſtipendio conduc- 
tos, viſt et approbati fuerint, £3 
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Si quis vero huius noſtre proviſionis contemptor 
fuerit, aut contra huiusmodi mandatum noſtrum 
confilium auxiliuni vel favorem quovis modo, di- 
recte vel indirecte, preſtiterit, Sententiam excom- 
municationis ipſo facto, et preterea amiſſionem li- 
brorum expoſitorum; ac etiam Centum florenorum 
auri penam, Camere noſtre applicandam, ſe nove- 
rit ĩincurriſſe; a qua ſententia nemini, citra auCtort- 
tatem ſpecificam, liceat abſolvere. 


Datum apud Arcem S. Martini in civitate noſ- 
tra Moguntina, noſtro ſub Sigillo. 
Die quarta menſis Januarii Anno 
MCCCCLXXXVI; 


EwsDEM CUM PRIORT MANDATO ARGUMENT 
QUOAD EXACTAM LIBRORUM CENSURAM. 1486. 


BzrToLDus (&c.) Honorabilibus, Doctiſſimis 
nobls in Xpo dilectis, Io. Bertram in Theologia, 
Ar. Dietherich in Iure, Tu. de Meſchede in Medi- 
cina, Doctoribus, et Ax p. Eler in Artibus Magi(- 
tro Salutem, et ad infra ſcripta diligentiam. 


Experti ſcandala et fraudes, per tjuoſdam Litte- 
rarum tranſlatores ac impreſſores librorum com- 
miſſas, hiſque obviare, et viam ut poſſumus occlu- 
dere cupientes; mandamus ne quis ſub dioceſi et 
ditione noſtra quos libros in germanicam linguam 
transferat, imprimat, vel impteſſos diſtrahat, niſi 

prius 


prius in Civitate noſtra Moguntina talia Opera five 
libri per vos viſi, et quantum ad materiam ipſam, 
ad transferendum et diſtrahendum probati fuerint, 
uxta formam mandati deſuper publicati. 


Vobis igitur, de quorum prudentia et circum- 
ſpectione plurimum confidimus, tenore preſentium 
committimus, ut, ſi quando transferenda, impri- 
menda vel diſtrahenda Opera five libri ad vos de- 
lati fuerint, eorum materiam ponderetis, et ſi forte 
ad rectum ſenſum non facile traduci poterunt, aut 
errores et ſcandala magis pariunt, aut pudicitiam 
ledunt, eos reiiciatis; quos vero admittendos ſta» 
tueritis, manibus veſtris propriis, ſaltem duo ex 
vobis in fine ſignetis, quo magis appareat, qui libri 
per vos viſi et probati fuerint. Deo noſtro ac rei 
publice munus gratum utileque exhibituri. 


Data apud Arcem 8 Martini Sub ſecreto noſtro. 
, X lanuarii Anno MCCCCLXXXv1., 


In che year 1501, pope Alexander VI publiſhed 

a bull, the firſt part of which may form an excel- 

lent companion to the above mandate of the arch- 

biſhop of Mentz *. After ſome complaints againſt 
the devil, who ſows tares among the wheat, his 


The whole bull may be ſeen in Annaler ecclefiaftici ab anno 
guo definit Baronius uſque ad an. 1534, aufore Odorico Raynaldo, 
tom, xix. Coloniz Agrip. 1691, fol. p. 514. ad an. 1501. 5 36. 


vol. 111. I holineſs 
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holineſs proceeds thus: © Having been informed, 
that by means of the ſaid art many books and 
treatiſes containing various errors and pernicious 
doctrines, even hoſtile to the holy Chriſtian reli- 
gion, have been printed, and are ſtill printed in 
various parts of the world, particularly in the pro. 
vinces of Cologne, Mentz, Triers, and Magde- 
burg; and being deſirous, without further delay, 
to put a ſtop to this deteſtable evil - - ve, by 
thefe preſents, and by authority of the Apoſtolic 
chamber, ſtrictly forbid all printers, their ſervants, 
and thoſe exerciſing the art of printing under 
them, in any manner whatſoever, in the aboveſaid 
provinces, under pain of excommunication, and a 
pecuniary fine, to be-impoſed and exacted by our 
venerable brethren- the archbiſhops of Cologne, 
Mentz, Triers, and Magdeburg, and their vicars 
general or official in ſpirituals, according to the 
pleafure of each in his own province, to print 
hereafter any books, treatiſes, or writings, until 
they have conſulted on this ſubje& the archbiſhops, 
vicars or officials above mentioned, and obtained 
their ſpecial and expreſs licence, to be granted free 
of all expence, whoſe conſciences we charge, that 
before they grant any licence of this kind, they 
will carefully examine, or caufe to be examined, 
by able and catholic perſons, the works to be 
printed; and that they will take the utmoſt care 
that nothing may be printed wicked and ſcanda- 
lous, or contrary to the orthodox faith.“ The 
reſt 
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reſt of the bull contains regulations to prevent 
works already printed from doing miſchief. All 
catalogues and books printed before that period 
were to be examined, and thoſe which contained 
any thing prejudicial to the Catholic religion were 
to be burned, . 


In the beginning of the ſixteenth century, it was 
ordered by the well-known council of the Lateran, 
held at Rome in the year 1515, that in future no 
books ſhould be printed but ſuch as had been in- 
ſpected by eccleſiaſtical cenſors. The following 
are the words of the decree : Sacro approbante 
concilio ſtatuimus et ordinamus, quod de caetero 
nullus librum aliquem, five aliam quamcunque 
ſcripturam tam in urbe noſtra quam in aliis civi- 
tatibus et dioceſibus imprimere ſeu imprimi facere 
praeſumat, niſi prius in urbe per vicarium noſtrum 
et ſacri palatii magiſtrum, in aliis vero dioceſibus 
per epiſcopum vel alium ab epiſcopo ad id depu- 
tandum et inquiſitorem haereticae pravitatis illius 
dioeceſis in quibus librorum impreſſio eiuſmodi fie- 
ret, diligenter examinetur, et per horum manu 
propria ſubſcriptionem gratis et fine di al ione im- 
ponendam approbetur. Qui autem ſecus prae- 
ſumpſerit, ultra librorum amiſſionem, et illorum 
publicam combuſtionem, excommunicationis ſen- 
tentia innodatus exiſtat *. | 


* Summa conciliorum, a 11 Caranza colleRa, et 
-Francifci Sylvii additionibus aucta. Duaci 1659, Bro. p. 670. 
12 In 
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In France, the faculty of Theology uſurped, as 
ſome ſay, the right of cenſuring books; but in 
the year 1650, when public cenſors were appoint- 
ed without their conſent, whom the faculty op- 
poſed, they ſtated the antiquity of their right to be 
two hundred years. For they ſaid, * It is above two 

« hundred years ſince the doors of Paris have had 
a right to approve books without being ſubject- 
e ed but to their own faculty, to which they aſſert 
« they are alone reſponſible for their decifions +.” 


EXCLUSIVE PRIVILEGE FOR PRINTING BOOK 8- 


I DO not mean in this article to give a complete 
catalogue of all the books printed under a privi- 
lege in the fifteenth and ſixteenth centuries, for 
ſuch a liſt would be attended with very little uti- 
lity. All I wiſh is to contribute ſomething towards 
anſwering the queſtion, What are the oldeſt privi- 
leges granted to books? 


The oldeſt knawn at preſent, is that granted in 
the year 1490, by Henry biſhop of Bamberg, to 
the following book: Liber miſſalis ſecundum ordinem 
eccleſiae Bambergenſi— Anno incarnationis dominice 


+ Baillet, Jugemens des ſcamans, i. p. 19. 
3 | MCCCCXC, 
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MCCCCXC. nono vero kal. April. —In civitate Ba- 
benbergn. per magiſtrum Johannem Senſenſchmidt, 
prefate civitatis incolam, et Heinr. Petzenſteiner, 
This privilege was firſt noticed by Mr. Panzer, in 
his Hiſtory of the Nuremberg editions of the Bi- 
ble “, and afterwards by Mr. Am Ende, in Meu- 
ſel's Collections for enlarging hiſtorical Know- 
ledge . The latter ſays: One may readily be- 
lieve that ghis biſhop was not the inventor of ſuch 
privileges, and that they are conſequently of much 
greater antiquity than has hitherto been ſuppoſed.” 
Mr. Am Ende mentions alſo a privilege of the 
year 1491, to a work called Hortus ſanitatis, ty pis 
Iacobi Meydenbach. - - Impreſſum autem eft 
hoe ipſum in incl. civ. Moguntina - - - ſub Archi- 
praeſulatu rever, et benigniſſ. principis et D. D. 
Bertholdi, archiep. Moguntinenſis ac princ. elec- 
tor. cujus feliciſſimo auſpicio graditur, recipitur et 
auctoriſatur. This, ſays Mr. Am Ende, may al- 
lude to a privilege, and perhaps not, For my 
part, I conjecture that it refers only to a permiſſion 
to print, granted in conſequence of the inſtitution 
of book-cenſors by the archbiſhop Berthold, in the 
year 1486. 


The oldeft Venetian privilege LES known, 


* Geſchichte der Nurnbergifchen WER Bibel. Nurn- 
berg 1778, 4to. p. 31. 

+ Meuſel, Beytragen zur erweiterung der qeſchichrhunde, 
part 11, P- 105. 


* 


13 1 is 
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is of the year 1491, found by Mr. Putter to the 
following work: Foenix Magiſtri Petri memoriae 
Ravennatis. At the end ſtands, Bernardinus de 
Choris de Cremona impreſſor delectus impreſſit. 
Venetias die X Ianuvarii mecccxer. The book 
is in quarto, and has the privilege on both the laſt 
pages. There is a Venetian privilege alſo of the 
year 1492, to Tragedie Senece cum comments = = = - 
Cum privilegio ne quis audeat hoc opus cum hoc 
commento imprimere, ſub pena in eo contenta, 
Venetiis per Lazarum Iſſarda de Saliviano 1492, 
die XII Decembris. 


The oldeſt papal privilege hitherto known, is of 
the year 1505, to Hervei Britonis in IV Patri Lom - 
bardi ſententiarum volumina ſcripia ſubtiliſſima. 


The following liſt of a few of the oldeſt privj- 
leges is collected from Putter“ and Hofmann T. 


I 494. A Venetian, to Vincentij Bellevacnfe Specu- 
lum biſtoriale, © 


1495. A Milaneſe, by duke Louis Serra, to 
Michael Ferner and Euſtachius Silber 
for J. 4. Campani Opera. 


1497. A Venetian, for an edition of Terence, 


Der büchernachdruck nach achten grundſitzen des rechts 

geprüft, ut ſupra. | 
+ Von denen ilteſten kayſerlichen und knderkientichen büch- 
er · druck · oder verlag · privilegien, 1777, 8v0, 
| 1501 
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1501. Privilegium ſodalitatis Celticae a ſenalu Ro- 
mani imperii impetratum, to Conrade Cel- 
tesꝰ edition of the works of Hroſwitha. 
1506. A papal, of pope Julius II, to Evangeliſta 
Tofino the bookſeller, for Ptolomaei 
Gecgrapbia. | 
1507. A French, of Louis XII to Antoine Verard, 
1507. A Venetian, for Epytoma ſapientie. 


1510. The firſt Imperial, io Lectura aurea ſemper 
Domini abbatss antiqui *. 

1512. An Imperial, to Jacob Spiegel's Expoſition 

. of Aurelii Prudentii Clementis Hymni, 

1512. An Imperial, to Roſslin's Swangere nnn 
roſegarten. 

1514. An Imperial, to Kay wſersbergers Predigten. 

1515. An Imperial, to Riccardi Bartbolini Lib. de 
Bello Norico. 

I 51 5. An Imperial, to Germania Eace Sylvii. 

15 IN A book on medicine: inpreſſum in emporio 
| Antverpiano—cun gratia et privilegio. 

1519. An Imperial, to Pontani de immanitate liber. 


1527. A privilege from the duke of Saxony to the 
edition of the New Teſtament by Emſer. 


* Among the oldeſt Imperial privileges may be reckoned that 
to the edition of Ptolemy of 1513. Argentinae cum gratia et pri- 
vilegio imperiali per decem annos. 


14 ol „ 7 
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In the year 1495, Aldus publiſhed the works of 
Ariſtotle, at the end of the firſt part of which we 
find the following notice: Conceſſum eſt eidem 
Aldo inventori ab illuſtriſſimo ſenatu Veneto, ne 
quis queat imprimere neque hunc librum, neque 
caeteros quos is ipſe impreſſerit; neque ejus uti 
invento. - The laſt words allude to the Greek 


types which were employed in printing thg Aldine 
editions of the Greek claſſics . 


In 1493 were. printed at Venice, in quarto, 
Ephemerides, five Almanach perpetuus. At the end 
ſtands : Expliciunt Ephemerides ſolis, lunae plane- 
tarumque perpetui, impenſis, opera et arte impteſ- 
ſionis mirifica Petri Liechtenſtein colonienſis ex- 
plete, anno ſiderum conditoris 1498. Venetiis. Cum 
gratia et privilegio. 


Mr. Hoffmann ſpeaks in a very doubtful man- 
ner reſpecting a privilege of the year 1517, grant- 
ed to John Scheffer for his edition of Livy, and 
ſays that he had. ſought for it in vain. For this 
reaſon, and becauſe that edition, which I have now 
before me from the library of our univerſity, is ex- 
ceedingly ſcarce, and becauſe the privilege itſelf 
contains ſome things worthy of notice, I ſhall here 
give it at full length, "The edition however is 
of 1518, 


» Sec Hambergers Zungen nachrichten ron den ſhift 
icllern, i. p. 123, 267, 


Max- 
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MaAxIMIL1anvs divina favente clementia Ro- 
manorum Imperator ſemper Auguſtus, ac Germa- 
niae, Hungariae, Dalmatiae, Croatiae, &c. Rex, 
Archidux Auſtriae, Dux Burgundiae, Brabantiae, 
&c, Comes Palatinus, &c. Honeſto noſtro, et 
ſacri imperii fideli nobis dilecto Toanni Scheffer 
Chalcographo Moguntino gratiam noſtram Cae- 
ſaream et omne bonum. Cum, ſicut docti et mo- 
niti ſumus fide dignorum teſtimonio, ingenioſum 
chalcographiae, authore auo tuo, inuentum felicibus 
incrementis in univerſum orbem permanaverit, et 
fere omnes chalcographi, non modo per imperii 
noſtri ditionem, ſed alia etiam regna, gratia ſeu pri- 
vilegio de non imprimendis libris ex officina eorum 
emanatis ſecundum vim obtenti cuiuſſibet privilegii 
gaudeant, ne eorum irritus labor fiat, et fibi 1ac- 
turam officio ſuo pariant, ſicut tibi in publicatione 
Liviana contigiſſe accepimus. Proinde volentes 
tibi, tum ob avum tuum, omni vel ob hoc divi- 
num inventum favore et commendatione dignum, 
tum pro damni tui recuperatione, quod accepiſti 
ex praecipiti ſecundaria operum a te publicatorum 
editione, opportuno remedio ſuccurrere, et in poſ- 
terum proſpicere, omnibus et ſingulis, cuiufcunque 
conditionis exiſtant, Chalcographis et librorum 
imprefforibus, ubilibet locorum in ſacro Romano 
imperio, et etiam in terris noſtris hac reditariis, con- 
ſtitutis ſub poena infra ſcripta ſerio inhihemus, ne 
Titum Livium per decennium, quem ſub incude 
in praeſentiarum habes, et Latinum et Germani- 


cum, 
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cum, ac etiam auctlorem quam hactenus nunquam 
publicatus, edere proxime intendis, ac alia plera- 
que opera quacunque in lingua, quae tu primum 
apud Germanos, licet apud exteros impreſſa fue- 
rint, publicabis, per ſexennium a dato editionis 
cuĩuſlibet talium librorum et operum imprimere, 
ſeu alibi imprimi facere, aut poſt diem eorundem 
editionis impreſſos adducere, quovismodo, aut 
quaeſito colore ſtudeant vel praeſumant, aut ab 
aliis iſta fiant authores fint, ſub poena amiſ- 
fGonis librorum fic editorum, aut vaenum expoſi- 
trum, quos etiam pracfatus Ioannes, aut cui ab 
eo agendum hoc commiſſum fuerit, de facto ubi- 
cunque eos compererit, accipere, et in commodum 
fuum convertere poteris et poterit, impedimento, 
contradictione, et impugnatione ceſſante quorum- 
cunque, cuiuſcunque dignitatis, praeeminentiae, 
ſtatus et officu fuerint. Et amplius ſub poena 
decem marcharum auri puri, quas toties quoties 
contraſactum fuerit, irremiſſibiliter exigendas a 
contrafacientibus, et pro medietate fiſco noſtro 
Caeſareo, pro reliqua vero iniuriam paſſi uſibus 
decernimus eſſe applicandas. Harum teſtimonio 
literarum ſigilli noſtri munimine roboratarum. 
Datum in oppido noſtro Vuels die nona menſis 
Decembris. An. N. Dp. XVIII. Regnorum noſtro- 
rum, Romani xxx111. Hungariae vero xxix. 
Ad mandatum Caeſareae 

majeſtatis proprium. * 

; | Jo, Seeg. 
| Anderſon 
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Anderſon remarks on the year 1590, that the 
firſt excluſive patent, for printing a book ia 
England, which occurs in Rymer's Fœdera “, was 
granted in the above year by queen Elizabeth, to 
Richard Weight of Oxford, for a Tranſlation of 
Tacitus. I am much aſtoniſhed that Anderſon, 
who was ſo often obliged to uſe Rymer's Fœdera, 
and who ſeems indeed to have conſulted it with 
attention, ſhould have overlooked the oldeſt pa- 
tents which are to be found in that collection. Ia 
that laborious work, ſo important to thoſe who 
wiſh to be acquainted with the hiſtory of Britiſh 
literature, Ames' Typographical Antiquities, there 
are privileges of ſtill greater antiquity. The old- 
eſt which I obſerved in this work, though I may 
perhaps have overlooked ſome, are the following : 


1510, The hiſtory of king Boccus - - -- printed 
at London by Thomas Godfry. Cum 
privilegio regali. | | 

1518. Oratio Richardi Pacei - - Impreſſa per 
Richardum Pynſon, regium impreſſo- 
rem, cum privilegio a rege indulto, ne 
quis banc orationem intra biennium in 
regnoAngliæ imprimat, aut alibi ĩimpreſ- 
ſam et importatam in eodem regno An- 
gliæ vendat. N 


* Vol. xvi. p. 96. 1 
Other 
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Other works printed cum gratia et privilegio 6ceur 
1520, 1521, 1525, 1528, 1530, &c. 


In the year 1483, when the well known act was 
made againſt foreign merchants, foreigners how- 
ever were permitted to import books and manu- 
ſcripts, and alſo to print them in the kingdom; 
but this liberty was afterwards revoked by Henry 
VIII, in the year 1535, by an order which may be 
found in Ames . In 1538, Henry iſſued an 
order reſpecting the printing of bibles; and in 
1542, he gave a bookſeller an excluſive privilege 
during four years for that purpoſe. 


With a view of finding the oldeſt Spaniſh pri- 
vilege I conſulted a variety of works, and among 
others Specimen bibliothecae Hijpano-Majanſianae +, 
but I met with none older than that to the follow- 
ing book: Aelii Antonii Nebriſſen“ Introductiones 
in Latinam Grammaticen. Logronii Cantabrorum 
Vaſconum urbe nobiliſſima; anno ſalutis milleſimo 
quingenteſimo decimo.. fol. That privileges to 
books were uſual in Poland, has been ſhewn by 
Mr. Am Ende, in Meuſel's Collections before men- 
tioned; and Origny, in his Dictionnaire des Origines, 
ſays, that the firſt privilege to a book in France 
was granted by Louis XII, in 1507; but Origny 


Page 494. 


+ Specimen bibliothecae Hiſpano-Majanſianae; ex muſes 
Dayvidis Clementis. Hanoverae 1753, 4to. 
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is an author in whoſe teſtimony one cannot place. 
much confidence. 


» CATALOGUES OF BOOKS. 


Tax firſt printers printed books at their own 
expence, and fold them themſelves. It was neceſ- 
ſary therefore, that they ſhould have large capitals. 
Paper and all other materials, as well as labour, 
were in the infancy of the art exceedingly dear for 
thoſe periods; and, on the other hand, the pur- 
chaſers of books vere few, partly becauſe the 
price of them was too high, and partly becauſe, 
knowledge being leſs widely diffuſed, they were 
not ſo generally read as at preſent, For theſe rea- 
ſons many of the principal printers, notwithſtand- 
ing their learning and ingenuity, became poor “. 
In this manner my countrymen Conrade Swein- 
heim and Arnold Pannarz, who were the firſt, and 
for a long time the only, printers at Rome, a city 
which on many accounts, particularly in the ſix- 
teenth century, might be called the firſt in Chriſ- 
tendom, were obliged, after the number of the 


Several of them were editors, printers, and proprietors of 
the books which they ſold. | 


volumes 


— 
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volumes in their warehouſes amounted to 12,47 5 
to ſolicit ſupport from the Pope *. In the courfe 
of time this profeſſion was divided, and there aroſe 
bookſellers. It appears that the printers them- 
felves firſt gave up the bookſelling part of the bu- 
fineſs, and retained only that of printing ; at leaſt 
this is faid to have been the caſe with that well- 
known bookſeller John Rainmann, who was born 
at Oehringen, and reſided at Augſburg F. He was 
at firſt a printer and letter-founder ; and from him 
Aldus purchaſed his types. Books of his printing 
may be found from the year 1508 to 1524; and 
in many he is ſtyled the celebrated German book- 
feller. About the fame period lived the book- 
ſellers Jof. Burglin and George Diemar. Some- 
times there were rich people of all conditions, par- 
ricularly eminent merchants, who cauſed books 
which they ſold, to be printed at their own expence. 
Tn this manner that learned man Henry Etienne 
was printer at Paris to Ulric Fugger at Augſburg, 
from whom he received a falary for printing the 
many manuſcripts which he purchaſed. In ſome 
editions, from the year 1558 to 1567, he ſubſcribes 
himſelf Henricus Stet banus, illuſtris viri Hulderici 


Their lamentable petition of the year 1472 has been inſert- 

ed by Fabricius in his Bibliotheca latina, Hamburgi 17; 2, 8v0. 
iii. p. 898. See alſo Putter von Biichernachdruck, p. 29. 

I Mr. Von Stetten, Kunſt-geſchichte der reichs - ſtadt Augſ- 

burg, p. 43+ ä 

Fuggeri 
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Fuggeri typographus . In the like manner alſo, in 
the beginning of the laſt century, a ſociety of learn 
ed and rich citizens of Augſburg, at the head of 
whom was Marx Welſer, the city-ſteward, printed 
a great number of books, which had commonly at 
the end theſe words, Ad inſigne pinus +. Printing 
therefore thus gave riſe to a new and important 
branch of trade, that of bookſelling, which was eſ- 
tabliſhed in Germany, chiefly at Franckfort on the 
Mayn, where, at the time of the fairs particularly, 
there were ſeveral large bookfellers-ſhops in that 
ſtreet which till retains the name of book freet. 


George Willer, whom ſome improperly call 
Viller, and others Walter, a bookſeller at Augſ- 
burg, who kept a very large ſhop, and frequented 
the Franckfort fairs, firſt fell upon the plan of cauſ- 
ing to be printed every fair a catalogue of all the 
new books, in which the ſize, and printers? names 
were marked. Le Mire, better known under the 

name of Mirzus 4, ſays, that catalogues were firſt 


Von Stetten, p. 68. 

+ Ibid. p. 40. 

+ Le Mire, a Catholic clergyman, who was born in 1598, and 
died in 1640, wrote a work De ſcriptoribus ecclefiaflicis ſæeuli xvi. 
which is printed in Fabricii Bibliotheca eccleſiaftica, Hamburg: 
1718, fol. The paſſage to which I allude may be found p. 232; 
but perhaps 1564 has been given in Fabricius inſtead of 1554 by 
an error of the preſs, 


printed 
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printed in the year 1554 ; but Labbe *, Reimann F 
and Heumann 7, who took their information from 
Le Mire, make the year erroneouſly to be 1 564. 
Willer's catalogues were printed till the year 1592 
by Nicol. Baſſæus, printer at Franckſort. Other 
bookſellers however muſt have ſoon publiſhed ca- 
talogues of the like kind, though that of Willer 
continued a long time to be the principal. 


Among the many curious and rare articles in 
the library of profeſſor Baldinger, there is a collec- 
tion of old catalogues, the earlieſt of which are the 
following : Catalogus novus nundinarum autumnalium 
Francofurti ad Moenum anno 1586 celebratarum. 
Plerique apud Joan. Georg. Portenbachium et 
Th. Lutz bibliopolam Auguſtanum venales ha- 
bentur : A catal:gue of all the new books— printed 
at Franckfort by Peter Schmid ||. This cata- 
logue was publiſhed by bookſellers of Augſ- 
burg; but not by Willer, of whom we have: Cata- 
lgus n:wvus nindinarum autumnalium Francofurti 
ad Moenum anno 1587 Plerique in aedibus 
Georgii Willeri, bibliopolae Auguſtani, venales ha- 


Labbe, Bibliotheca bibliothecarum. Lipſæ 1682, 1 2mo. p. 112. 

Einleitung in die Hi ſtoriãm luerariam, i. p. 203. 

t Conſpectus reip. litter. c. vi. G 2. p. 316. 

y Verzeichauſs aller neuwer bucher Gedruckt in Frankfort 
durch Peter Schmid. 


bentur. 
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bentur. A catalogue of almoſt all the books «which 
have been publiſhed between laſt Eaſter and the preſent 


September fair. Franckfort on _ Wi e 
by Nicolas Baſſæus. 


In all theſe catalogues, which are in quarto, and 
not paged, the following order is obſerved. The 
Latin books occupy the firſt place, beginning with 
the Proteſtant theological works, perhaps becauſe 
. Willer was a Lutheran; then come the Catholic; 

| and after theſe books of juriſprudence, medicine, 
philoſophy, poetry and muſic. The ſecond place 
is aſſigned to German books, which are arranged 


in the ſame manner. 


The laſt Eaſter catalogue of Willer which 1 find 
in profeſſor Baldinger's library, is of the year 1597. 
On the title is: Plerigue libri in ædibus Eliæ et Georgii 
Willeri fratrum bibliopolarum Auguſtanorum babentur. 
Ic is printed alſo by Baſſæus at Franckfort. George 
and Elias Willer were perhaps ſons of the former. 


In the year 1604, the general Eaſter catalogue 
was printed with a permiſſion from government, as 
appears by the following title: Catalogus univerſalis 
pro nundinis Francof. de anno 1604—A catalogue of 
all the new books, or books improved and fepub- 


„ Verzeictnufo faſt 2 neuwer dae de tende 
nechſtverſchienen faſtenmeſs, biſs auff dieſe gegen wertige herbit- 
meſs, in offentlichem truek ſeyn auſſgangen. Gedruckt zu 
Frankfurt a M. durch Nicolaum Baſſæum. | 


VOL, 111. K | liſhed, 
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liſhed, . which will be , expoſed for ſale in Book 
ſtreet, Franckfort, during the Eafter fair 1604- 
Francofurti permiſſu ſuperiorum excudebat Joh. 
Saur. To be had at the ſhop of Peter Kopff. 
The order of the books is the ſame as before. 


** this the Leipke bookſellers began not 
only to reprint the Franckfort catalogues, but to 
enlarge them with many books which had not 
been brought to the fairs in that city. I have, from 
profeſſor Baldinger's library, Catal:gus univerſalis 
pro nundinis Francofurtenſibus vernalilus de anno 
1600 - - or A catalogue of all the books on ſale 
in Book ſtreet, Franckfort, and alſo of the books 
publiſhed at-Leipſic, which have not been brought 
to \Franckfort, with the permiſſion of his high- 
neſs the elector of Saxony to thoſe new works 
which have appeared at Leipſic. Printed at 
Leipũc, by Abraham Lamberg; and to be had 
at his ſhop. On the September catalogue, of the 
ſame year, it is ſaid that it is printed from the 
Franckfort copy, with additions. I find an Im- 
perial privilege, for the firſt time, on the F ranck- 
fort September catalogue of 1616: cum gratia er 
Privilegio fſpeciali I. cacſ. maj. Proftat apud J. Kru- 
gerum Auguſtanum. Some Imperial permiſſions, 
however, may be of an earlier date; for I have not 
feen'a complete ſeries of theſe catalogues. 


Reimmann 
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Reimmann “ ſays that, after Willer's death, the 
catalogue was publiſhed by the Leipſic bookſeller 
Henning Groſſe, and by his ſon and grandſon. The 
council of Franckfort cauſed ſeveral regulations to 
be iſſued reſpecting catalogues; an account of 
which may be ſeen in D. Orth's Treatiſe on the In- 
perial Fairs at Franckfort T. After the buſineſs of 
book-ſelling was drawn from Franckfort to Leip- 
fic, occaſioned principally by the reſtrictions to 
which it was ſubjected at the former by the cen- 
ſors, no more catalogues were printed there; and 
the ſhops in Book · ſtreet were nn ee 
into taverns + t. worm 11 | 


In ue theſe old nee one cannot help p 
being aſtoniſhed at the ſudden and great increaſe 
of books; and when one reflects that a great, 
perhaps the greater, part of them no longer exiſt, 
this periſhableneſs of human labours will excite 
the ſame ſenſations as thoſe which ariſe in the mind 
when one reads in a church-yard- the names and 
titles of perſons long ſince mouldered into; duſt; In 
the ſixteenth century there were few libraries; and 
theſe, which did not contain, many books, were in 

| 

* Part fi, chap. 3. p. 166. 

Abkandlang von den rin ede in anc Frankf, 
1765. 4t0. p. 500. 

t Joh. * Stock, Frankfurter Chron, p. 77. 

E mona- 


monaſteries; and conſiſted principally of theologi- 


| 
| 
| 
| 
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cxl;\philoſophical, and hiſtorical works, with a few, 
however, on juriſprudence and medicine; while 
thoſe which treated of agriculture, manufaftures, 
and trade, were thought anworthy of the notice of 
the learned and of being preſerved in large col- 
lections. The nuniber of theſe works was, never - 
theleſi, ſar from being inconſiderable; and, at 
auy rate, many of them would have been of 
great oſe, as they would have ſerved to illuſtrate 
the inſtructive hiſtory of the arts. Catalogues 
bich miglu have given occaſion to inquiries after 
books, that may be ftill ſomewhere preſerved, have 
fuffered the fate of tomb- ſtones, which, being 
vaſted and crumbled to pieces by the deſtroying 
Rand of time, become no longer legible; A com- 
plete ſeries of them, perhaps, is no v here to be 
Wind Par teaft, I do het r 0 _—_ ever 
ING e e 10 dong. | 
D. Wy ui 2112 0413 26 1 

. This ok might, in aue OY be © ſupplied 
'by tWwol works, were  flief” not now exceedingly 
fearcs.--- I mean thoſe of Cleft and Draodius; who, 


| by the defire- of ſome bookſellers, collected to- 
| gether, as Georg at a later period, all the cata- 


logues publiſhed at the different fairs in different 
years. The work of Cleſs has the following 


title: Unius ſaculi gu/que virorum litte"atoruin mona- 


mentis tum florentiffum, tum fer!ili emi, 4b anno 1500 
2 ad 


* 
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ad 1602 nundinarum autumnalium incluſive, elenc bus 
conſummatiſſimus—deſumtus partim ex ſingularum nun- 
dinarum catalogis, partim ex bibliotbecis. Auctore Jo- 
anne Cleſſio, Wineccenſi, Hannaio, philoſopho ac 
medico . By the editor's preface it appears that 
the firſt edition was publiſned in 1592. The or- 
der is almoſt the ſame as that obſerved by Willer 
ia his catalogues. 


The work. of Draudivs, which was printed, in 
ſeveral quarto volumes, for the firlt time, in 1611, 
and afterwards in 1625, is far larger, more com- 
plete, and more methodical . I have never ſeen 
a perfect copy of either edition; but, perhaps, the 
following information may afford ſome ſatisfaction 
to thoſe who are fond of bibliography, One part, 


which J conſider as the firſt, has the title of Bibli- 


ot heca claſſics, ſive Catalogus officinalis, in quo inguli 
fingularum facultatum ac profeſſionum libri, qui in qua- 


vis fere Hinges nnen ; nſque ad FIG 


* Prancofurti, ex offic. Joannis Sauri impenſis Petri KopMi 
1602, 4to. The are. 563 pages, and the ſecond 
292, 


+ Am acvount of beth theſe works may be fondeln Tile 


" manni Bibliotheca biftorice luterariæ, ſiue 2 bibſiothece 


Reimmannianæ. Hildeſizs 17 38. 8vo. ii. p. 97— 192. Reimmann 
ſays, that Draudius Bibliotheca was printed three times at 


Franck ſort, viz. in 1631; n Mae; = 


a ke K en K 
* 24 
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1624 incluſfve. Auctore M. Georgio Draudio “. 
It contains Latin works on theology, juriſprudence, 
medicine, hiſtory, geography, and politics. The 
copy in the library of our univerſity ends ar page 
1304; which has, however, a catch-word that 
ſeems to indicate a deficiency. The ſecond part 
is entitled, Bibliotheca claſſica, ſtue Catalogus officina- 
lis, in quo philoſophici arliumque adeo humaniorum, po- 
elici etiam et muſici libri uſque ad annum 1624 conti- 


This part, containing Latin books alſo, begins 
at page 1298, and ends with page 1654, which is 
followed by an index of all the authors mentioned. 
A ſmaller volume, of 302 pages, without an index, 
has for title, Biblicth:ca exotica, five Catalogus offici- 
nalis rerum peregrinis linguis uſualibus ſeriptorum ; 
and a third part, forming 759 pages beſides an in- 

dex of the authors, is called, Bibliotheca librorum 
Germanicorum claſſics ; that is, A. catalogue of all 
the books printed in the German language till the 
year 1625. By the indices, and the proper ar- 
rangement of the matter, the uſe of this work is 
much facilitated. I muſt, however, obſerye that 
the oldeſt catalogues had the ſame faults as thoſe 
At the eh time F. and that theſe have been co- 
T7 pied 
| ovate M. — Balthaſzris Odem 1625. 
3 Bren thee who re 


com- 
3 
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pied by Draudius. Many books are mentioned 


which were never printed, and many titles, names, 
and dates, are given incorrectly; but Draudius, 
nevertheleſs, is well worth the attention of any one 
who may be inclined to employ his time and inge- 
nuity on the hiſtory of literature ; and his work 


certainly was of uſe to Haller when he compoſed 
his Bibliotheca. 


AURUM FULMINANS. 


Ir gold be diſſolved in aqua · regia, and precipitated 
with volatile lixivious ſalt, or with fixed lixivious 
ſalt, when the aqua - regia has been prepared with 
ſal ammoniac, a yellow powder will be obtained, 
which, when heated, or only bruiſed, explades ſud- 
denly with a prodigious report. The force of this 
aurum fulminans is terrible, and, in the hands of - 
incautious perſons, has often occafioned much 
miſchief. But, howeyer powerful, it cannot, as 
ſome have imagined, be employed inſtead of gun- 
powder, even were not this impoſlible on account 
of the high value of the metal from which it is 


compariſon of the catalogues of 1619 with thoſe of 1780, and 
of the ſlate of literature at that period, with what it is at pre 
ſent, to Frommichen's mars in the Ty nn for Sep- 
jember 1780, p. 1 76. 


K 4 made ; 
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made; for exploſion does not take place when the 
powder is confined. Phenomena of this kind are 
always of importance, and afford ſubject of ſpecu- 
lation to the philoſopher, though no immediate uſe 
can be made of them, Experiments, however, 
have rendered it probable that this powder may 
poſſeſs ſome medicinal virtues, and we are aſſured 
that it can be employed in enamel painting“. 


In attempting to trace out the invention of au- 
rum fulminans one 1s, like a perſon bewildered in 
a moraſs, in danger every moment of being loſt. 
I allude here to the immenſe wilderneſs of the an- 
cient alchemiſts, .or makers ,of gold ; to wade 
through which my patience, though pretty much 
accuſtomed to ſuch labour, is not ſufficiently ade- 
quate. Thofe who know how to appretiate their 
time will not ſacrifice it in endeavouring to diſ- 
cover the meaning of books which the authors 
themſelves did not, in part, underſtand, or to 
comprehend paſſages in which the writer tells us 
nothing, or, at any rate, nothing of importance. I 
have, however, made my way through this laby- 
rinth from Spielmann to the works which are 
aſcribed to one Bafilius Valentin t. 


* Fu of the principal writers who hs treated of 
aurum fulminaus may be found in Weigel. Chemie, i. p. 225. See 
alſo Ln, —— Zurich 1764, $v0. i. p. 172. 
einer prinos ce cee. Th 

8 © 
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The period when this powder was invented is 
as uncertain as the accounts given of its compoſi- 
tion. It is, however, probable that the diſcoverer 
was a German Benedictine monk, who lived about 
the year 1413 *; and there is reaſon to think that 
he may have made many uſeful obſervations, of 
which we are yet as ignorant as of the meaning of 
the Egyptian hieroglyphics; for both are almoſt 
equally unintelligible, though ſome, who pofleſs 
more imagination and credulity than judgment, 
think they underſtand and can explain them. The 
Egyptian hieroglyphics are indeed totally incom- 
prehenfible, but thoſe of Valentin only in part; 
for when new obſervations have been made re- 
ſpecting gold, they have been found afterwards 
in the works of Valentin, in a paſſage which no 
one before could underſtand. In this cafe theſe 
writings are of no more utility than the anſwers of 
the ancient oracles, which were comprehended 
when a knowledge of them was no longer neceſ- 
fary, and which miſled thoſe who ſuppoſed that 
they comprehended them earlier. But the account 
of aurum fulminans in Valentin is ſo uncommonly 
intelligible, that it almoſt ſeems he either wrote in 
an explicit manner without perceiving it, or that 
the words eſcaped from him contrary to his inten- 


See the preface of Bened. Nic Petræus to the Works of Va- 
lentin, printed at Hamburg 1717, in octavo. 


. tion, 
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tion. As the work in which it may be found, is 
ſcarce, I ſhall tranſcribe the preſcription *. 


« Take a pound of aqua-regia made with fal 
ammoniac ; that is, take a pound of good ſtrong 
aquafortis, and diffolve in it four ounces of ſal am- 
moniac, and you will thus obtain a ſtrong aqua- 
regia, which muſt be repeatedly diſtilled and rec- 
tified, until no more feces remain at the bottom, 
and until it become quite clear and tranſparent. 
Take fine thin gold-leaf, in the preparation of 
which antimony has been uſed ; put it into an 
alembic ; pour aqua-regia over it; and let as much 
of the gold as poſſible be diſſolved, After the 
gold is all diflolved, add to it ſome cleum tartari, or 
fal tartari diſſolved in a little ſpring-water, and it 
will begin to efferveſce, When the efferveſcence 
has ceaſed, pour ſome more oil into it; and do this 
ſo often till the diffolved gold fall to the bottom, 
and until no more precipitate is formed, and the 
aqua-regia remains pure and clear. Lou muſt 
then pour the aqua-regia from the gold calx, and 
waſh it well with water eight or ten times. When 
the gold calx is ſettled, pour off the water, and dry 
the calx in the open air when the ſun ſhines, but 


Fr. Baſilii Valentini, Benedictiner ordens, Letztes teſtament; 
von Georg Philips Nenter. Med, Doct. Straſburg 17 12. 80. 
2 2c 3. | | | 1 


not 
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not over the fire; for as ſoon as this powder be- 
comes a little heated or warm, it explodes, and 
does much miſchief, as it is ſo powerful and vi- 
olent that no man can vithſtand it. When the 
powder has been thus prepared, take ſtrong diſtil- 
led vinegar and pour over it; keep it continually 
over the fire for twenty-four hours, without ſtirring 
it, ſo that nothing may fall to the bottom, and it 
will be again deprived of its power of exploding ; 
but take great care that no accident happen by 
careleſſneſs. Pour off the vinegar, and, having 
waſhed the powder, expoſe it to dry.” 


The latter part of the receipt ſhews that Valentia 
had made experiments in order to diſcover how 
aurum fulminans might be deprived of its power 
of exploding, and he found that this could be dane 
by vinegar. It appears from his writings, that he 
had diſcovered alſo that the ſame thing could be 
effected by ſulphur “. 


After the time of Valentin, Crollius, who lived in 


* See Bergmann's Treatiſe on Palvis fulminans, tranſlated 
from the Latin, in Baldingers Magazin fiir Aerzte 1777, part vii. 
p. 600. This treatiſe may be found alſo, but reviſed and en- 
enlarged, in T. Bergmann Opaſcula phyſica et chemica, 1780, 8vo. 
vol. ii. p. 133: On the effect of vinegar Bergmann ſays, p. 151: 
Ad ſecum diſtillando acetum ad fuſum, fulminandi vis domata 
reperitur, quod tamen intelligendum eſt de One vel non cdul- 
corato, vel etiam m, ope caloris redyQo, 

the 
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the laſt half of the ſixteenth century, ſeems to have 
been beſt acquainted with this powder, and to 
have princĩipally made it known o: at any rate his 
works are referred to by moſt of the modern writers. 
He calls it arum volatile, and ſpeaks of its being 
uſeful in medicine. The name aurum fulminans was, 
as far as I know; firſt uſed: by Beguin 4. The 
method of preparing it is deſcribed by Kircher, 
who conſiders it as a thing eee and who 
calls it man $i 


A Lens als - + 
. — 


oo - 
Te * * 


CTY RP. # 


So obſcure. is the 3 of — ancients, or 

ſo little care has heen taken to explain it, that the 

queſtion whether our carp were known to Ariſtotle, 
| | Pliny, 


Oſualdi Crollii Baſilica chymica. Francofurti (1609) zto. 
* 211. 

1 J. Beguini Tyrocinivin chywicum was printed for the fir 
time at Paris, in 3608, 12mo. In the French tranſlation, Les 
Hlemens de chymie de maiftre Jean Beguin ; revens, expliquex ot aug- 
menten par Jean Lucas de Roy; troifitme edition, Paris 1626, 
do; the receipt for making or fulminant may be found 
p. 314. 

m Kircheri Magnes. Colovie 1643, l. P- 548. The au- 
thor ſays, i las ny = 


cen. | 14t 
Pliny, and their cotempotaries, cantiot with any 
great degree of probability be determined. Be- 
ſides, that ſubject is attended with much greater 
difficulties than the natural hiſtory of quadrupedes. 
Among four-footed animals there is a greater va- 
riety in their bodily conformation, which at any rate 
ſtrikes the eye more, and can be more eaſily de- 
ſcribed than that of fiſhes, which in general are ſo 


like in ſhape, that an experienced ſy ſtematic natu- 
taliſt finds it ſometimes difficult to determine the 
charaQefiling marks of the genera and ſpecies. 
It is not ſurpriſing therefore that the ſimple de- 
ſeriptions of the ancients, or father the [hort ac- 
KR which they give us of fiſh, do not af. 

ord information ſufficient to enable us to diſtin 
guiſh wirt accuracy the different kinds. Qua- 
dtopedes may rettify us by their ferocity, or endea- 
vour to avoid ds by ſhyneſs and craft; but it is till 
poffible to obſerve their ſexes, their age, and their 
habits, add to rematk many things that are com- 
mon to ohe or only a few” ſpecies. Filties/* on the 
other hand, live in ail element! in which we cannot 
apptoach cher, ant” *#hich for the moſt part con · 


ot n 

ele ande Feed Tua Laight know. whether this work 
contained any thing reſpecting the hiſtory c of aurum fulminans, 
1 inquired after it. Kircher undoubtedly meant Incendio 4 
monte Ve fabio, * Plitrs Cab; in Roms 1632, 4to : bur the 
directions given there; p. 461 Tor thaking oro fulminante, ave 
taken from Crollius! Nothing further is to be found in Kircher's 
Mangus Subterrancus, Amſtel. 1678, fol. i. p. 229. 
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ceals them from our , obſervation, / The chace, 
fince the earlieſt, periods, and in modern times 
more than formerly, has been the employment of 
idle perſons, who beſtow upon it greater attention 
the fewer thoſe objects are which can attract their 
curioſity or employ. their minds: but fiſhing has 
almoſt always been the laborious occupation of 
poor people, who have no time to make obſerva- 
tions, as they are obliged to follow it in order to 
find a ſubſiſtence; and mankind in general ſeldom 
ſee filh except on their tables or in collections of 
natural hiſtory. On this account thoſe properties 
of fiſh by which, their ſpecies could be determin- 
ed, are leſs known. The deſcriptions of four 

footed animals which. bave been handed down S. 
us from the time of the Greek and Roman writers 
give us, at any rate, ſome information but from 
thoſe of fiſhes, which are more uncommon, we can 
ſcarcely derive any; unleſs one were as acute or 
eaſy of belief as many collectors of petrifactions, 
who 1 imagine chat they can diſtinguiſh each ſpecies 
of fiſh in the impreſſions which'they ſee in ſtones. 
More however might be done towards elucidating 
the ichthyology of the ancients than has hitherto 
been attempted. It would be neceſſary only to 


make a beginning by collecting the ſpecies and 


names which can be with certainty determined, 
together wich the authorities, and ſeparating them 
from the reſt; and one ſhould form an abſtract of 
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what is aid in the ancients reſpecting the unknown 
ſpecies, or whatever may in any meaſure ſerve to 
make ,us acquainted with: them ; but one ought 
never to give mere conjectures: for proofs, nor 
adopt the opinions of commentators, or the expla 
nations of dictionaries, without ſufficient grounds. 
If we can believe theſe, without farther examina» 
tion, the names ꝙprini and lepidoti muſt be con- 
ſidered as thoſe of carp; and the propoſed queſ- 
tion would be ſoon anſwered: but that opinion bas 


ſcarcely probability in its fayour when one ſearches 
after ply "7 


I ſhall not here lay before the reader every thing 
campletely that the ancients, have laid reſpecting 
the cyprini, and which is in part ſo corrupted by 
tranſcribers, that no certain, meaning can be drawn , 
from it. Were I to treat of the ichthyology of the 
ancients, it might be neceſlary ; but as that is not 
the caſe, I ſhall oaly quote ſuch, parts of it as have 
been employed by Rondelet and others to prove 
that they were our carp. , Their principal grounds 
ſeem to be, that amongſt all the fiſh of the ancients 
no others occur which can with any probability be 
conſidered as carg. If the ꝙprini therefore were 
not carp, theſe muſt not have been named by the 
ancients; and that undoubtedly will not readily be 
admitted. It is well known what a bigh value he 
ancients, particularly the Orientals, ſet upon fim, 
of which chey had a great variety; and it appears 


that 
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that they preferred them to all diſhes prepared from 


four · footed animals or fowls*. Fiſh ſeem to have 
been the choiceft delicacies of voluptuaries, and in 
chat reſpect they are oftener mentioned hy hiſtorians 
than fowis. Phyficians alſo, to whom the moſt ſump- 
tuous tables have it all ages been of the greateſt 
benefit, ſpeak of fiſh oftener in their writings than 
of diſhes made of the fleſh of other animals. In 
the antient cookery; the number of diſhes prepared 
from fiſh is indeed great in compariſon of thoſe 
dreſſed from fowls. ' Twurdi and attagines are much 
praiſed ; but had pheaſants, ſnipes, partridges, and 
others, been as much eſteemed then as they are at 
preſent, theſe would not have been forgotten, or 
would have occurred oftener. Fiſh, at preſent, 
form the principal food in Greece, as well as at Con- 
ſlantinople, and a' great abundance and variety of 
them mae be found there in the markets; bur fowl 
which have been caught or ſhot are ſeldom expoſed 
for fale. When the Egyptian and Greek «monks 
wiſhed to diſtinguiſh themſelves by abſtinence and 
temperance, they denied themfelves all kinds of 
fiſh, as the richeſt delicacies, in the fame manner 
as pretended devotees among the Europeans deny 
3 fleſh. But chough all this _ be true, 


* ole — Ggnified fiſh, . was 
uſed for every dainty, and od epayin and £10442 had the fame 
fignification as the French words gourmandiſe, friandiſe. See 
Platureb. Sympeſ. iv. 3. SA gar eons iv. 23. 
P- 1371. | 3 
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it does not prove that our carp muſt occur in the 
writings of the ancients. The Roman voluptuaries, 
indeed, left very little untried that was likely to 


gratify their appetite ; but it was impoſſible for 
them to make a trial of every thing, There may 


have been particular reaſons alſo which prevented 
them from meeting with carp; and who will ven- 
ture to affirm, that all the knowledge of the an- 
cients muſt be contained in thoſe few of their 


writings which have been preſerved to us by acci- 
dents ? 


If one, freed from theſe prejudices, ſnould n] 
aſk why the cyprinus muſt be our carp, the anſwer 
will be, becauſe what we read of the tongue and 
ſcales of the cyprini cannot be applied with ſo 
much propriety to any. ſpecies. of fiſh as to the 
_ Oprinus carpio of Linnæus. Ariſtotle inflims us 
that the cyprini had properly no tongue, but that 
their ſoft fleſhy palate might very readily be taken 
for one *. Athenæus affirms that they had a 
tongue, but that it lay in the upper part of the 
mouth or palate ;- and in confirmation of this, he 
 Tefers to Ariſtotle +. This afſertion of Athenæus 


+ Hiſtor, Animal. lib, iv, cap. 8. p. 477. I follow the read- 
ing of the beſt edition, or that of Sylburgius: pnoxerwpar, which 
is adopted by Voſſius and H. Schneider in Artedi Synonymia piſ- 
cium, Lipſiæ 1789, 118 Pe 8, Camus reads with Scaliger jy 
inſtead of un. 


+ Lib. vii. p. zog. 


| | 


VOL, 111, © however 


| 
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however is very dubious ; for theſe words are not 
to be found i in the works of Ariſtotle which. have 
been preſerved, though the ſame meaning might 
be indeed forced, in caſe of neceſſity, from the paſ- 
ſage firſt quoted. It is poſſible that Athenæus, as 
Caſaubon * has already conjeured, may, here, as 
well as in other parts, allude to ſome book of Aril- 
tolle not now extant. Beſides, he calls the fiſh, of 
which be ſpeaks; not ꝙprinus, but cyprianus and a 
queſtion therefore ariſes, whether he may not have 
meant ſome other kind. This much at any rate 
appears certain from the paſſage of Ariſtotle, that 
the cy prinur had a thick fleſhy palate; and that in- 
deed is the caſe with our carp; fo that the head, 
on account of the delicacy and agreeable taſte of 
the palate, is reckoned the moſt reliſhing part. By 
that circumſtance however nothing is proved; as it 
is not peculiar to carp alone, hut common to every 
ſpecies of the ſame genus, Tuch as the breatn, tench, 

&c. Fiſh of this kind, fays Mr. Bloch, have e 
perly no tongue; that which appears to be one 18 
merely a cartilaginous ſubſtance. which projets 
through thoſe band-like parts that encloſe it on 
each fide +. This proof would have more weight, 


Fries £ 


* Animadverſ. vii. 15. p. 540. yy 
+ Fiſche Teutſchlands, i. p. 36. Bla Anatame rm 


p. 263 and p. 472. fig. 4. Quod lingua vulgo dicitur, proprie 
non eſt lingua; nam in ſuperiori palato hatet, ita ut cibus ſub ea 
tranſeat, ſed eſt glanduloſa quædam ſubſtantia alba, wollis, hu- 
mida, et quz puncta aut alio modo lea ſe miro modo commovet. 


8 ich 111. 1050 
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did we find it related, chat in the time of Ariſtotle, 
the tongue was conſidered as an exquiſite morſel: 
but that is not mentioned; and H. Krunitz * is 
miſtaken, when he ſays that Heliogabalus, to ſatisfy 
his luxurious appetite, was induced to try a fricaſ- 
ſee of the tongues of carp: it conſiſted only of the 
rongues of peacocks and nightingales+. Had the 
ancients really uſed carp on their tables, we muſt 


have aſcribed to them the diſcovery of theſe deli- 
| cious fiſh, 2 


The . my which is FER from the ſcales 
conſiſts in what is faid' by Dorion, in Athenæus 7 
that che ꝙprianus was called alſo by ſome Jepidatus, 
or ſcaly. As all fiſh have ſcales, the ſcales of this 
ſpecies. muſt have been extremely large, as they got 
that name by way of eminence || ; and it mult be 
indeed allowed, that the above epithet would ſuit 
our carp exceedingly well, as their ſcales, as is 
known, ate very large. But this circumſtance 
alone proves nothing, as the mullus and mugil have 
ſtill larger ſcales; and to the firſt genus belonged 
ene of the fiſh moſt eſteemed by the ancients g. 

| Strabo 


* — AE ES. xxxv. p. 138. 
+ Zlii Lampridii Vita Heliogab. c. 20. p. 484. 
1 Lib. vii. p. 309. 


Orpheus, in his Poem vn Stones, ix. 6. p. 317, aſcribe ts 
the /epidotus bright filver-coloured ſcales. 


$ This 6ſh was a firſt-rate articte of luxury among the Ro+ 
L 2 mans 


| 
| 
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Strabo mentions the lepidotlus among the ſacred fiſh 
of the Nile ; but whether it be the ſame as that of 
which Dorion ſpeaks, cannot be determined, It 
is however certain, that the Nile contains carp till; 
for Norden faw them caught at the waterfall near 
Effuane, which is the ancient Syene ®. Did we 
know that the modern Greeks at preſent call carp 
cyprini, this would prove more; for it is an un- 
doubted fact, that the ancient names have for the 
moſt part been retained in Greece. We are aſ- 
ſured by Maſſarius , that the Greeks till uſe the 
name ꝙprinus; but Gyllius ſays, that it is employed 
only by a few : and this is confirmed by Bellon, 
who mentions all the names of carp. which he 
heard in Greece, and which are entirely different 
from the ancient ꝓ; but he adds, that carp in Etolia 

| are 


mans, and was purchaſed at a dear rate. Juvenal ſays : Mullum 
ſex millibus emit, æquantem ſane paribus ſeſtertia libris. See 
Plin. lib. ix. c. 17. The Italians have a proverb: La triglia non 
mangia chi la piglia, which implies, that he who catches a mullet 
is a fool if he cats it and does not ſell'it. When this fiſh is dying, | 
it changes its colours in a very ſingular, manner till it is entirely 
lifeleſs. This ſpectacle was ſo gratifying to the Romans, that 
they uſed to ſhew the fiſh dying in a glaſs veſſel to their gueſts 
before dinner. Oculos antequam gulam pavit. Seneca. TRANS. 


* Nordens Reiſe durch Egypten. Breſl. und Leipz. 1779, 
Bro. p. 375. 
+ Franc. Maſſarii Veneti in nonum Plinii de Nat: Hil. librum 


caſtigationes et- annotationes. Baſiliæ 1337, 4to. 


+ A great ſervice would be rendered to the natural hiſtory of 
; Js 79 7 2 BY -6 „ the 


IS * 


CARP. | 149 


are ſtill called cyprini. Both the before-mentioned 
circumſtances reſpecting the cyprinz agree extreme- 
ly well with our carp ; but as they will ſuit other 
kinds equally well, they afford no complete proof, 
but only a probability which amounts to this, 
that among the large-ſcaled fiſh, carp in parti- 
cular have a fleſhy palate ; and it is readily admit- 
ted that the ancients were acquainted with all kinds, 
and choſe names for them with more foundation 
than is done at preſent. ; 


In oppoſition to this probability, it may be ſaid, 
that Oppian * and Pliny + reckon the ꝙprini 
among the ſea-fiſh, to which kind our carp do not 
belong. This reply, however, which ſome have 
indeed made, is not of great weight. In the firſt 
place, both theſe writers ſeem to have been in an 
error; for what Pliny ſays of the ꝙprini is evident- 
ly taken from Ariſtotle, and the latter does not tell 
us that theſe fiſh live in the ſea, but rather the con- 
trary, The Roman author, as Dalechamp re- 
marks, added the words in mari, if they were not 
added by ſome tranſcriber. Oppian, as a poet, 
does not always adhere ſtrictly to truth; and he 

6 


the ancients, if ſome able ſyſtematic naturaliſt would colle& all 
the Greek names uſed at preſent. Tournefort and others made 
a beginning. | 

* Haljeut, i. 101 and 592. 

i Lib, ix, Cap, 16, P» 509. 
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makes more of the freſh-water fiſh of Ariſtotle to 
be inhabitants of the ſea. In the ſecond place, I 
conſider the diſtinction made between ſea-fiſh, 
freſh-water fiſh, and thoſe kept in ponds, to be not 
always very certain or well founded. Who knows 
whether the greater part of the laſt may not have 
been originally ſea-fiſh ? This is the more probable 
in regard to carp, as profeſſor Foſter ſays, that 
carp are ſometimes caught in the harbour at 
Dantzic “. | 


In order to anſwer the queſtion here. propoſed, 
another point may be conſidered. As all nations 
at preſent give theſe fiſh the ſame name, it is pro- 
bable that it was brought, with them from that 
country where they were firſt found, and from 
which they were procured. Caſſiodorus, who lived 
in the fixth century, is the oldeſt author as yet 
known n whom that name bas been obſerved +. 
In a paitage where he ſpeaks of the moſt delicate 
and coftly fiſh, which at that time were ſent to the 
tables of princes, he ſays, Among theſe is the carpa, 
which is produced in the Danube. In the earlieſt 
Latin tranſlation of Ariſtotle, the word cyprinus, as 


_ * Philoſophical Tranſact. vol, li. 1771, part i. p. 310 


f Privati eſt, habere quod locus continet ; ip principali convi- 
vio hoc proſecto decet exquiri, quo viſum debeat admirari. Deſ- 
tinet carpam Danubius. Yariarum lib. xii, 4to, p. 389. Edi: 
tion of Geneva, 4to, 1650, 3 f | 


Camus 
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Camus ſays, is expreſſed by carpra. In the thirs 
teenth century this fiſh was called by Vincentius de 
Beauvais * carpera, and by Cæſarius caro +; and 
it is highly probable that both theſe names allude 
to our carp. By the aboye paſſage of Caſſiodorus, 
the opinion that theſe fiſh were the cyprini of the 
ancients obtains a new, but at the ſame time a 
very feeble, proof; for the cyprinus was found alſo 
in the Danube, as we learn from lian 1, who, 
among the fiſh of the Iſter, mentions black ꝙprini; 
and theſe, according to the conjecture of profeſſor 
Schneider, were the black fiſh of the Danube 
which Pliny conſiders as unhealthful or poiſonous, 
and like which there were ſome in Armenia. Our 
carp indeed are not poiſonous, but Pliny alludes to 
a particular variety, and what he ſays was only re- 
port, to which however ſomething muſt have given 
rife, as alſo to the idea of carp with a death's head, 
and the head of a pug-dog, as ſome have been 


* Carpera piſcis eſt quaſi ſquamis aureis, in lacis vel fluviis, 
fie dita, quaſi quz carpens pavit, &c. Speculumenaturale, xvii. 
40. p. 1274+ According to the edition of che Benedictines, 
Duaci 1624. fol. 

+ Poſt hes frater Simon vidit dæmonem loricatum et gale- 
atum, habentem ſquamas, tanquam piſcis qui vocatur carpo. 
Dialagi miraculorum, diſtin. ii. cap. 29. This book forms the 


e PEAS He abit: Ciflercicnſium, Bono-Fonte 
1662, fol. 


1 De nat. animal. xiv. 23. Plin. xxxi. ſect. 19. p- 580. And. 
Lenus Caryſt. gap. 19 1. p. 222. hy 
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repreſented by writers of the fixteenth century, 
The carpo of Cæſarius appears to have been our 
carp, becauſe its ſcales had a very great reſem- 
blance to thoſe of the latter ; for we are told in the 
work already quoted, that the devil, once indulg. 
ing in a frolic, appeared in a coat of mail, and 
had ſcales like the fiſh carpo. The carpera of Vin- 
cent de Beauvais is ftill leſs daubtful, as the ſame 
craft in avoiding rakes and nets is aſcribed to that 
fiſh as is known to be employed by our carp. 
Sometimes they thruſt their heads into the mud, 
and ſuffer the net to paſs over them; and ſome» 
times they join the head and tail together, and ſe- 
parating them ſuddenly, throw themſelves towards 
the ſurface of the water, and, ſpringing often four 
or five feet above the net, make their eſcape. 


But whence did this name ariſe ? The origin 
aſſigned by Vincentius, or the anonymous author 
of the loſt books De natura rerum, like another 
mentioned in ridicule by Geſner, is too filly ro be 
repeated, More learned at any rate is the deriva- 
tion of Menage who traces it from cyprinus, which 
was afterwards transformed into cuprinus, cuprius, 
cuprus, cupra, curpa, and laſtly into carpa. For my 
part, I am more inclined tq derive it from a diale& 
which was ſpoken on the banks of the Danube, and 
to believe that it was brought with the fiſh from the 
ſouthern part of Europe ; but I am too little ac- 
guainted with that dialect to be able to render my 
2275 conject ure 
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eonjecture very probable; and the etymologiſts I 
conſulted, ſuch as Wachter, Ihre, Johnſon, &c. 
afforded me no aſſiſtance. Fulda gave me ſome 
hopes, as he allows the word to be of German ex- 
traction “; but I muſt however confeſs, that his 
3 is too far-fetched, and, like the chemiſe 


try of the adepts, to me not perfectly intelligible. 


It may perhaps not be ſuperfluous here to obſerve 
that one muſt not confound carpa and carpo, or our 
carp, with carpio. The latter belongs to the genus 
of the ſalmon and trout ; and in the Linnæan ſyſ- 
tem is called ſalmo carpio. It is found chiefly in 
the Lago di Garda, the ancient Lacus Benacus, 
on the confines of Tyrol . The oldeſt account of 
this fiſh is to be found in works of the ſixteenth 
century, ſuch as the poems of Pierius Valerianus , 
and in Jovius de Piſcibus ||. According to Lin- 
næus, it is found in the rivers of England, but that 
is falſe, This celebrated naturaliſt ſuffered him- 
ſelf to be miſled by Artedi, who gives the char or 
_ Ehare, mentioned by Cambden in his deſcription 


* Germaniſche Würzelwörter, P · 7 1. 


+ Büſchings Geographie, v. p. 585, where theſe fiſh are 
mentioned under the name of carpioni, 


4 The poem here alluded to is printed in Geſner, p. 219. 


|| Jovius de Piſcibus, cap. 35. p. 122. Benacinus carpio. He 
calls our carp, chap. 38. p. 131, carpence, 


of 
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of Lancaſhire “, as the ſalmo carpio. Pennant how- 
ever, by whom it is not mentioned among the 
Engliſh fiſb, ſays expreſsly, that the char is not 
the carpio of the Lago di Garda, but aber a va : 
nur of the ſalmo alpinus . f 


" That our carp were firſt found in \ the ſouthern 
parts of Europe, and conveyed thence to other 
countries, is undoubtedly certain. Even at preſent 
they do not. thrive in the northern regions, and 
the farther north they are carried they become the 
ſmaller 1. Some accounts of their tranſportation 
are ſtill to be found. If it be true that the Latin 
poem on the expedition of Attila is as old as the 
fifth or ſixth century, and if the fiſh which Wal- 
ther gave to the boatman who ferried him over the 
Rhine, and which the latter carried to the kitchen 
of Gunther king of the Franks, were carp; this 
circumſtance is a proof that theſe filb had not been 
before known in that part of France which bor- 
dered on the Rhine . The examination of this 

conjecture 


8 1 Amſterd. 
1639, 12mo. p. 347. 

+ Britiſh Zoology, vol. iii. p. 2 _ 

1 Pontoppidan, Natiirliche hiſlorie von Norwegen, i ii. p. 236. 


4 Ilic pro naulo piſces dedit antea captos, HAD 
Et moxtranſpoſitus graditur properanter anhelus. 
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eonjecture I ſhall however leave to others. D*Aufly 
quotes a book never printed, of the thirteenth 
century, intitled Proverbes, and in which is given 
an account of the beſt articles produced at that 
time by the different parts of the kingdom, and 
aſſures us that a great many kinds of fiſh were 
mentioned in it, but no carp, though at preſent 
they are common all over France “. 


It appears alſo that there were no carp in Eng- 
land in the eleventh century, at leaſt they do not 
occur in the Anglo-Saxon Dictionary of Aelfric, 
who, in 1051, died archbiſhop of Yorkf, We are 
aſſured likewiſe, that they were firſt brought into 
the kingdom in the fifth year of the reign of Hen- 
ry. VIII, or in 1514, by Leonard Maſcal of Plum- 


Portitor e præfatam venit in urbem, 

Regalique coco, reliquorum quippe magiſtro, 

Detulerat piſces, quos vir dedit ille viator. 

Hos cum pigmentis condiſſet et appoſuiſſet 

Regi Guathario, miratus fertur ab alto: 

Id iuſcemodi nunquam mihi Francia piſees 

Oſtendit, reor externis a finibus illos. : 
De prima expeditione Attile regis Hunnorum in Gallias, 

carmen edit.a F. C. J. — Lipſiæ 1780, 4to. 

x. 4323 

Fiſcher, Sitten und gebriuche 40 Europier i im g nd bten 
jahrhunderte. Frankf. 1784, 80. p. 121. 


* Hiſtoire de la vie priv6e des Francais, p. i. 2. p. 59. 
It may be found at the end of Gul. Somneri Didionarium Car- 
quico- Laino- Aug icun. Oxonũ 16 597 fol. p. 55. 
1 ſted 
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ſted in Suffex *®. What we read in the Linnæan 
Syſtem, that theſe fiſh were firſt brought to England 
about the year 1 600, is certainly erroneous. Where 
that celebrated naturaliſt, under whom I had the 


pleaſure of ſtudying, acquired this information, I 
do not know. 


Denmark is indebted for theſe fiſh to that cele- 
| brated ſtateſman Peter Oxe, who introduced them 
into 


* This information I found in Anderſon's Hiftory of Commerce, 
and in Pennant*s Britiſh Zoology, vol. iii. p. 300. Both theſe authors 
refer to Fuller s Britiſh Worthies, Fuller compoſed a large work 
on the lives of celebrated Engliſhmen, who had rendered eſſential 
ſervice to their country, which, as far as Iknow, was never print- 
ed. We are told in the Biographia Britannica, vol. iii, p. 2059, 
that an abridgement of it was printed in quarto, under the ficti · 
tious title of Abel redivivus. Another abridgement, however, 
mentioned by Anderſon, under the title of Eli Worthies in 
Church and State, muſt have been printed in octavo in 1684. As 
I haye ſeen none of theſe works of Fuller, I can give no farther 
account of this-worthy Maſcal. I nevertheleſs flatter myſelf that 
I can rectify an error which has become very common, MXlein, 
in Hifloria piſcium, v. p. 58, ſays : Leonard. Maſcal, libro de piſ- 
cat. primum ſe cyprinos, carp, in Angliam intuliſſe ſcribit. The 
ſame account has been repeated by Richter in his /chthyologis, 
Leipzig 1754. 8vo. p. 79a, byKrunitz in his Ezcyclopedie, xxxv. 
p- 11, and alſo by others. It appears to me highly probable, or 
rather certain, that a book by Nicolaus Marſchalk or -Mareſchal- 
cus, but who cannot be the Maſcal of Suſſex, is alluded to in the 
above paſſage. The former was a native of Thuringia, and died 
profeſſor of law and hiſtory at Roſtock in 1525, He wrote many 
hiſtorical works, which were much eſteemed, and of which a good 

; ct bs account 
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into the kingdom as well as cray- fiſh, and other 
objects for the table. He died in the year 


1575 


account may be found in various books, ſuch as the Hamburgi- 

ſebes Biblioth. hiftorica, cent. ii. p. 261; Von Wefiphalen Monumen- 

ta edita, tom. i. in the preface, and p. 459 ; and in Fabricii Bibli- 

oth. medii evi, vi. p. 749» They are all very ſcarce, as the author 
printed only a few copies in his own printing-office, which was. 
one of the firſt at Roſtock. See Yogt, Catal. lib. rar. p. 444, and 

Freytag, Anale8a litter. de lib. rar. p. 572. The ſcarceſt however 
is the work mentioned by Klein, and which I never ſaw. The 

beſt account of it is in Cour. Geſneri Hit. piſcium, where the 
author enumerates all the writers on the ſubject of fiſhes. It is 
as follows: Nicolai Mareſchalci, Thurii, Hiſtoria aquatilium, im- 
preſſa eſt Roſtochii in ædibus ipſius an. 1520, in fol. cum pic- 
turis; ſed fictis et abſurdis, iiſdem aut ſimillimis, quales in libris 
Bartholomei Anglici et hujus farine ſcriptorum de rerum natura 
habentur. - Sunt autem collectanea tantum ex auctoribus ordine 

alphabeti congeſta ; proprium nihil, neque obſervatio ulla, neque 

nomen Germanicum ullum ; quod hercle miror, cum de longin- 
quis navigationibus ſuis per maria glorietur. Promittit et zoo- 

graphiam et therion hiſtoriam, et ornithographiam, quz ipſum 
ptæſtitiſſe non puto. As I knew that Schottgen had given ſome. 
account of the life of Marſchalk, 1 procured his work, which is 

intitled, C. Schottgenti Commentat. de vita N. Mareſchalci, quam 
ob raritatem recudi curavit J. P. Schmidius, Roſtochii 1752, 

4to. but I found in it nothing more concerning the above book 
than what is ſaid by Geſner, It is certain that the fimilarity of 
the names Maſcal and Marſchalk has occaſioned them to be con- 
founded, though the chriſtiau name of the one was Leonard, and 

that of the other Nicholas. 


* Algem, Welthiſtorie, xxriii. p. 204. Pontoppidan's Natur- 


8:/chichie von Danemark. Copenhagen 1765, 4to. p. 490. 


We 
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We are told that theſe fiſh were brought from 
Italy to Pruffia, where they are at preſent very 
abundant, by a nobleman whoſe name 1s not men- 
tioned. This ſervice however may be aſcribed 
with whe probability to the upper burggrave, 
Caſpar von Noſtiz, who died in 1588, and who in 
the middle of the ſixteenth century firſt ſent carp 
ro Pruſſia from his eſtate in Silefia, and cauſed 
them to be put into the large pond at Arenſberg not 
far from Creuzburg. As a memorial of this cir- 
cumſtance the figure of a carp, cut in ſtone, was 
ſhewn formerly over a door at the caſtle of Arens- 
berg. This colony muſt have been very nume- 
rous in the year 1535, for at that period carp. were 
ſent from Konigſberg to Wilda, where the arch - 
duke Albert then reſided “. At preſent a great 
many carp are tranſported from Dantzic and Ko- 
nigſberg to Ruſſia, Sweden, and Denmark, It ; 
appears to me probable, that theſe fiſh after that 
period became every where known and eſteemed, 
as eating fiſh 1n Lent and on Faſt-days was among 
Chriſtians conſidered to be a religious duty, and 
that on this account they endeavoured to have, 
ponds ſtocked wich them in every country, becauſe 
gore, 10 can m io tees bred in 1 one” 
voits. i 


I ſhall obſerve in the laſt place that the gige. 


„F. 8. Bo: A, Naturgeſch! hte von Preuſſen. Deſu 1784, 8ro. 
. 


karpen, 
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kar pen, mirror arp, diſtinguiſhed by yellow ſcales, 
which are much larger, though fewer in number, 
and which do not cover the whole body, are not 
mentioned but by modern writers. Mr, Bloch 
ſays that they were firſt deſcribed by Jonſton, 
under the name of royal-carp. The paſſage where 
he does ſo I cannot find; but in plate xxix, there 
is a bad engraving, with the title /picgel-harpeny 
which however have ſcales; all over their bodies, 
and cannot be the kind alluded 0. On the ether 
hand, the ſpiegel-karpen. are mentioned by. Geſner, 
who, as appears, never ſaw; them“. In my epi- 
nion, Balbin, who wrote in the middle of the fixs. 
teenth century, was the firſt perſon who gave a 
true and complete deſcription of them; and, ac 
cording to his account, they ſeem; to have come 
originally from Bohemia . The firſt correct 
are of them! is to be found in Marſiglt 1. 


. cypriai rd funt e Franconia, fic diQi 2 7 
maculis, p. 370. 


4 Carpiones regii, quod genus vix extra Bohemiam (in Mora- 
via tamen aliquando, ſed a nobis advectum) inveneris. Nuos 
habent ordines ſquamarum, quæ a capite ad caudam uſque tra- 
huntur, extera nufli ſunt; ſquame in aureum colorem deſinunt; 
jucundiſſimo quodam carnis ſapore præſtant czteris. Sed ob tene - 
ritudigem diu non vivit, cum lorica illa ſquamea adverſus inju- 
rias minime defendantur. Miſcellan. Bohem. * 126. 

; + Danub. vol. iv, p. 59. tab. 29, 
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+ 155 OY this a Selben are underſtood portable 
or moveable mills, which can be uſed, particularly 
in the time of war, when there are neither wind- 
nor water · mills in the neighbourhood, and which 
on that account formerly accompanied armies in 
the fame manner as camp- ovens and camp- forges. 
Sotne of theſe mills have ſtones for grinding the 
corn, and others are conſtructed with a notched 
roller like thoſe of our coffee - mills. Some of 
them alſo are ſo contrived, that the machinery is 
put in motion by the revolution of the wheels of 
the carriage on which they are placed; and others, 


and perhaps the greater part of thoſe uſed, are 
driven by horſes or men, after the wheels of the - 


carriage are ſunk in the ground, or faſtened in ſome 
other manner. 


To the lauer kind belongs that mill of which 
Zonca * has given-a coarſe engraving, but without 


o 
any 
. 


FI 


Noro teatro di machine ed edificii per varie et ficure operati« 


boni, con le loro figure tagliate in rame, con la dichiaratione e di- 


moſtratione di ciaſcuno = · di Vittorio Zonca, architetto della 
magnifica communita di Padoua. In Padoua appreſſo Franc. 
| Beten, * fol. This ſcarce book conſiſts of 115 pages, and 

3 — contains 


mas A r an o9T ac ͤ oo. 
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any deſcription. He ſays it was invented by 
Pompeo Targone, engineer to the well-known 
marquis Ambroſe Spinola ; and he ſeems to place 
the time of the invention about the end of the ſix- 
teenth century . This mill is the ſame as that de- 

ſcribed by Beyer in his Theatrum machinarum mo- 
| larium, and repreſented in the twenty-ſeventh plate 
of that work T. Beyer remarks that it was em- 
ployed by Spinola. 


The inventor, as his name ſhews, was an Italian, 
who made himſelf known, in particular, at the ce- 


contains forty-two plates, beſides the title · page. The greater 
part of the machines delineated are engines for raifing hea- 
vy bodies ; but many of them are uſed in various trades and ma- 
nufactures, and may ſerve in ſome meaſure to illuſtrate the hif- 
tory of them. The figures are coarſe and defeQive, and the de- 
ſcriptions, which are not altogether intelligible, contain only, 
for the moſt part, an account of the common conſtruction of each 
machine. By the preface it appears that the book was printed 
once before, in 162 t. 


* The figure of the mill has the following title : Nora inven- 
tione deꝰ molini per macinare et condurre in guerra, inventati dal 
Sig · Pompeo Targone, ingegniero dell' eccellentiſſimo Sign. An- 
broſio Spinola, generale per la macſtd cattolica in Fiandra, dietro 
il numero ottantaotto. This ſigure is the only one in the work 
not particularly deſcribed. | 

+J.M. Beyer, Theatjain machinarum molarium, oder Schan- 
Nas der Mika Ben Son Leipzig 173 8, fol. This work was 
reprinted at Dreſden in 6, but without any additions, though 
promiſed in the title. figures alſo may be found in Harſ- 
derfers Phileſophiſchen dad mathematiſchen * 
tell, 2 | 

vol. ur. M lebrated 


- 
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lebrated fiege of Rochelle, under Louis XIII, at 
which he was choſen to aſſiſt, becauſe in the year 
1603, when with Spinola, who was conſulted re- 
ſpecting the operations at Rochelle, he had helped 
by means of a mole to ſhut the harbour of Oſtend 
during the tedious fiege of that place. He was 
kewiſe in the French ſervice, as intendant des ma- 
chines du roi; but his numerous and expenſive un- 
dertakings did not ſucceed according to his ex- 
pectations +. He invented alſo a particular kind 
of gun-carriages, and a variety of warlike ma- 
chines 14. | 


Another old figure of ſuch a mill was ſhewn to 
me by profeſſor Meiſter, in Recueil de pluſicurs ma- 
chines militaires ||, printed in 1620. This machine 


Tore, Geſchichte der Vereinigten nen Halle 177, 
2 theile, gto. 1. p. 496. 

| + All thoſe authors who have written expreſsly on the fate of 
the Huguenots, the hiſtory of Richelieu, Louis XIII, and the fiege 
of Rochelle, make mention of Targone. See Hiftoire de Lov 
XIII, par Deplciz. Paris 1643, fol. p. 235 and 323. This work 
forms the fourth part of Hiſloire generale de France, par Duptcix. 
"Hifloire" de Louis XIII, par Le Foffr. Amſterdam r757, 4to. 
li. p. 505. iii. p. 159. 


We © Hiſtoire de la milice Frangoiſe, par Daniel, Amſterdam 
1224. 2 vol. 40. i i. p. 332. 


„ Recueit de pluſieus machines militaires et PS artificicls 
pour la guerre et recreation; avec PAlphabet de Tritemius - -- 
de la deligence de Frang. Thybourel et de Jean Appier, Au 
Font · a- Mouſſon 1620, 4to. Livre troiſième, p. 22. 
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was driven by the wheels of the carriage ; but whe- 


ther it was ever uſed, the author does not in- 
form us. 


Lancellotti ꝰ aſcribes this invention to the Ger- 
lane, about the year 1633. | 


[CER for tranſporting camp«forges and mill- 
machinery are mentioned by Leonard Fronſper- 


ger +, but he does not ſay whether complete mills 
were affixed to them. 


* L' Hoggidi, overo glingegni non iaferiort a/ paſſat ; dell 
abbate D. Secondo Lancellottida Perugia, parte ſeconda, inVenetia 
1636, 8vo. p. 457: Queſto anno (1633) vintende de Germania 
una nuova inventione di molino ſopra un carro tirato da quatri 
cavalli, facile ad eſſere condotto per monti e valli, che caminando 
macina col giro delle ruote, e ſtando fermo macina come un 
molino a vento. 

+ Kriegſbuch, ander theit ; von wagenburgk umb die Og. 
Frankfurt 1596, fol. p. 9. 


— — . 
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Ir is highly probable that a limpid brook was the 
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MIRROR. S®, 


firſt mirror , but we have reaſon to think that ar- 
tificial mirrors were made as ſoon as mankind be- 
gan to exerciſe their art and ingenuity on metals 
and ſtones. Every ſolid body, capable of receiv- 
ing a fine poliſh, would be ſufficient for this pur- 
poſe ; and indeed, the oldeft mirrors mentioned in 
hiſtory were of metal. Thoſe which occur in 


Job 


The works in which this ſubject e 
are the following : 

Beete & ae de pennt origine, uf & abuſa, A compi- 
lation formed without taſte, of which I gave ſome account is the 
Article on Chimneys. 

Spanbemii Obſervationes in Callimasbi hymnum in lavacrum Pal- 
lai, p. 615. 

n 2. 6 In his Works, vol. v. 
p- G14. Contains only ſome paſſages from ancient authors. 

Hilaire de P Academie des Inſcriptionstome xxiii. p. 140. Re- 
eherches fur les Miroirs des ancient, par Mtnard. A ſhort paper, 


Saggi di Diſſertazioni Accademiche lette nella nob. Accademia 
Etruſca del città di Cortona, 4to. tomo vii. p. 19: Sopra ęli 
Speech degli antichi, del Sig.Cari. A tranſlation from the French, 
with the figures of ſome ancient mirrors. It contains ah expla- 
nation of ſome paſſages in Pliny, where he ſeems to ſpeak of a 
mirror formed of a ruby, and ſome conjeQures reſpecting the 
mirror of Nero. An anonymous member of the acadewy, in 
» . an N 
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Job þ are praiſed on account of their hardneſs and 
ſolidity; and Moſes relates ||, that the brazen 
laver, or waſhing-baſon, was made from the mir- 
rors of the women who had aſſembled at the duor 
of the tabernacle to preſent them, and which he 
cauſed them to deliver vp. As the women ap- 
peared in full dreſs at divine worſhip, it-was neceſ- 
ſary for them to have looking-glafſes after the 


oe apts ere che frames, wad cantider tie ated: nary 
properly as improbable. 

Reouail o datiquitis (par Cajles A tome i pu $31, nid tome x, 
e ee . eee eee Io 
chemical experiments on their compoſit ion. | 

Amuſemens Philoſophiquer fur diverſes parties des ſeienees, & gra- 
cipalement de la phy fique et des mathematiques. Par le pere Bona 
venture Abat. Amſterdam 1763, 8vo. p-433 : Sur Pantiquite 
des mirroirs de verre. A diſſertation worthy of being read on 
account of the author's acquaintance with the ancient writers, 
and his knowledge of technology; but be roves beyond all proof, 
and employs much verbofity to decorate bis conjeQures, which 
dy their ornaments, however, acquire very little probability, 

I Paſſages of the poets, where female deities and ſhepherdeſſes 
are repreſented as contemplating themſelves in water inſtead of 
a mirror, may be found collected by Gudius, Rigaltius and 
others, in the notes to Phedri Fab. i. 4 in the edition of Bur- 
mann, Amſlelodami 4698, 8vo. p. 19, 21 5, 408. 

1 Haſt thou with him ſpread out the ſky, which is ſtrong 55 
a8 a molten looking-glaſs ? Job, chap, xxxvii. ver. 18. 

And he made the laver of braſa, and the foot of it of braſs, 
of the looking-glaſſes of the women aſſembling, which aſſembled 


( Exodus, 
chap. xxxviii. ver. 8. 


5 Egyptian 
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Egyptian manner. With theſe the waſhing - ba · 
ſons, according to the conjecture of moſt inter- 
pretators, were only ornamented, covered, or per- 
m hung 850 and Michaelis * ue was 


Q Hiſtoria vitri apud ugs, which may be Hand i in ; ak 
„ Societat. ſeient. Gotting. iv. p. 330. Having requeſted profel- 
vr Tychfen's opinion on'this ſubject, I received the following 
anſwer: © You have conjectured very properly that the mirrors of 
the Ifraclitiſh women, mentioned Exod. xxxviii. 8, were not 
employed for ornamenting or covering the waſhing-baſons, in 
order taat the prieſts might behold themſelves in them ; but that 
they were melted, and baſons caſt of them. The former was a con- 
- ceit firſt advanced, if I am not miſtaken, by Nicol. de Lyra, in 
the fourteenth century, and which Michaelis himſelf adopted in 
the year 1754 ; but he afterwards retracted his opinion when he 
made his tranſlation of the Qld Teſtament at a riper age. - In the 
Hebrew expreſſion there is no ground for it ; and mirrors could 
hardly be placed very conveniently in a baſon employed-for waſh- 
ing the feet. I muſt at the ſame time confeſs that the word 
(nan) which is here ſuppoſed to ſignify à mirror, occurs no 
where elſe in that ſenſe. Another explanation therefore has 
been given, by which both the women and mirrors diſappear 
from the paſſage, It is by a learned Fleming, Hermann Gid. 
Clement, and may be found in bis Diſcrtatio de labro aenco, Gro- 
; ning. 1732, and alſo in Ugolini T beſaurus, tom, xix. p. 1505, 
_ where it is quoted. He tranſlates the paſſage thus; Fecit la- 
þrum aeneum et operculum ejus aeneum cum figuris ornantibus, 
que ornabant oftium tabernaculi, This explanation however is 
attended with very great difficulties ; and as all the old franſfators 
and Jewiſh commentators have here underſtood mirrors ; and as 
the common tranſlation is perfectly agreeable -to the language 
and circumſtances, we ought to believe that Moſes, not having 
copper, melted down the mirrors of his country women, and con- 
rerted them into waſhing-baſons for the prieſts,” 


one 
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once of this opinion. But why ſhould we not ra- 
ther © believe that the mirrors were melted - and 
formed into waſhing-baſons? As ſoon as mankind. 
began to endeavour to make good mirrors of metal, 
they muſt have remarked, that every kind of me- 
tal was not equally proper for that uſe, and that 
the beſt could be obtained from a mixture of dif- 
ferent: metals. In the mirrors, however, which 
were collected by Moſes, the artiſts had a ſufficient 
ſtock of ſpeculum metal, and were not under the 
neceſſity of making it themſelves; and for this rea- 
ſon they could much more eafily give to the whole 
baſon 4 poliſhed ſurface, in which the prieſts, 
when they waſhed, might ſurvey themſelves at full 
length. At any rate ſuch a baſon would not be 
the only one employed inſtead of a mirror. Arte- 
midorus“ ſays, that he who dreams of viewing 
himſelf in a baſon, will have a ſon born to him by 
his maid. Dreams indeed are generally as ground- 
leſs as this interpretation; but one can hardly con- 
jecture that Artemidorus would have thought of 
ſuch a dream, had it not been very common for 
people to contemplate themſelves in a baſon. 
There were formerly a kind of fortune tellers, who 
pretended to ſhey in poliſhed baſons to the ſimple 


© Olav th ©. e f 176 e nlp hte 
b T0 Derain mans pelvi vice ſpeculi uti, ex famula 
Rios procreare erat 


We and 
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and ignorant, what they wiſhed to know. The 
ancients alſo bad drinking veſſels, the infide of 
which was cut into mirrors, ſo diſpoſed, that the 
image of the perſon who drank from them was ſeen 
muluplied/4. Vopiſcus mentions, among the va- 
luable preſents of Valerian to the emperor Probus, 
when a tribune, a ſilver cup of great weight, which 
was-opneres"ve" the iniilc"with mirrom of this 
ſort Fe 

- Menard 


- ® Specularios vocant, qui in corporibus levigatis et terſis, ut 
ſunt lucidi enſes, pelves, cyathi, ſpeculorumque diverſa genera, 
divigantes curioks confultationibus ſatixfaciunt, Fob, 44 ad 
egit, i. cap. 18. 

+ Quinetiam pocula ita figurantur, e ee 
ſpeculis, ut. vel uno intuente populus totidem imaginum fiat. Pla, 
lib. xxxiii- cap. 9. p. 637. Seneca, ſpeaking of ſuch mirrors, uſes 
alſo the expreſſion populus. See his ug. nat. i, cap. 5. 

t Vita Probi, cap. iv. p. 926; Patinam argent eam librarum 
decem ſpecillataw, Saumaiſe chooſes rather to read ſpecellatam, 
I am inclined to think that this word opght to be read in Sue- 
tonius inſtead of ſpeculatum, where he ſpeaks of an apartment 
which Horace ſeems to have been fond of. That hiſtorian, in his 
Life of Horace, ſays: Ad res 'venereas intemperantior traditur, 
Nam ſpceu/ato oubiculo ſcorta dicitur habuiſſe diſpoſita, ut quo- 
cunque reſpexiſſet, ibi ci imago coitus referretur. Leſſing, who 
in his Miſcellanies ¶ Vermiſabten Schrifien, Berlin 1784, 12mo. iii, 
p- 205.) endeavours to vindicate the poet from this aſperſion, 
conſiders the expreſſion /peculatum cubiculum, if tranſlated an 
apartment Jined with mirrors, as contrary to the Latin idiom, 
god thinks therefore that the whole paſſage is a forgery, Baxter 


alſa 


4 
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Menard and others conjecture, that mirrors in 
the time of Homer were not much uſed, becauſe 
be mentions them on no occaſion, not even where 
he deſcribes in ſo circumſtantial a manner the toilet 


of Juno *. In anſwer to this, however, I have 
two things to obſerve. In the firſt place, it is not 
to be expected that Homer ſhould have mentioned 
every article with which he was acquainted ; and, 
ſecondly, we are aſſured by Callimachus, where he 
evidently has imitated the before- quoted paſſage 
of Homer +, that neither Juno nor Pallas employ- 

ed 


alſo before ſaid, that this anecdote had been inſerted by ſome ma- 
licious impoſtor. This I will not venture to contradict, but I 
am of opinion that ſpecillatum or ſpecellatum cubiculum is at any 
rate as much agreeable to the Roman idiom as patina ſpecillata. 
This expreſſion Saumaiſe and Caſaubon have juſtified by fimilar 
phraſes, ſuch as opera filicats, tefſelata, bederata, &c. The cham. 
ber in which Claudian makes Venus ornament herſelf, and be 
overcome by the perſuaſion of Cupid, was alſo covered over with 
mirrors, ſo that whichever way her eyes turned, ſhe could ſac 
ber own image. Hymn. in nupt. Honor. et Marie, 117. 
Judicio; fimilis tecto monſtratur in omni, 
Et rapitur quocunque videt, | 
e eee dene Mone 
ſuch an apartment, not only for dreſſing, but even after the was 
undreſſed, as well as Horace? I have ſeen at a certain court, a 
bed entirely covered in the infide with mirrors, 
* Iliad, lib. xiv. ver. 166. 
(W 15, 21. It was however 
| euſtomary 
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edi a mirror when they dreſſed. Mythology there 
fore did not allow the poet to introduce a mirror 
upon the toilet of that deity. Polydore Vergilius, 
Boceace, Menard, and others, have all fallen into 
the error of making Eſculapius the inventor of 
mirrors, though Cicero ꝰ ſeems to ſay the ſame 
thing 3 but the beſt commentators have long ſince 
obferved very juſtly, that the Roman philoſopher 
alludes not to a mirror but to a probe, the inven- 
ton of which we may allow to the father ——— 
an who was at firſt only a ſurgeon! - wy 


When one reflects upon the uſe „H of metal 
mirrors, particularly at Rome, to add to magnifi- 
cence and for other purpoſes ; and how many artiſts, 
during many ſucceſſive centuries, were employed in 
conſtructing them, and vied to excel each other in 
their art, one cannot help conjecturing that this 
branch of buſineſs muſt at thoſe periods have been 
carried to a high degree of perfection. It is there- 
fore to be regretted, that they have not been par- 


cuſtomary to aſcribe a mirror to Juno, as Spanheim on this paſ- 
fage proves; and Athanaſius, in Orat. contra genter,* Cap. xvii. 
P- 18, ſays that ſhe was conſidered as the inventteſs of dreſs and 
alt ornaments. Should not therefore the mirror, che principal 
iuſtrument of dreſs, belong to her? May it not have been denied 
to her by Callimachus, becauſe he did not find it mentioned in 
the deſcription which Homer has given of her dreſſing- room? 
* Zſculapiorum primus - - qui ſpecillum inveniſſe et pri- 
mus vulnus obligaſſe dicitur. De natur. Dearum, iii. 22. Com- 
Leſcaloperii Humanitas „p- 642. 

8575 * * ticularly 


c 
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gicularly deſcribed by any writer, and that on this 
account the art was entirely loſt after the inven- 
tion of glaſs- mirrors, which are much more con- 
venient. No one at that time entertained the leaſt 
ſuſpicion, that circumſtances would afterwards oc- 
cur which would render theſe metal mirrors again 
neceſſary, as has been the caſe in our days by 
the invention of the teleſcope. Our artiſts then 
were obliged to make new experiments in order to 
diſcover the beſt mixture for mirrors of metal; and 
this ſhould be a warning to mankind, never tofuf- 
ferarts which have been once invented and uſeful, 

to become again unknown. A circumſtantial de- 
ſcription” of them ſhould at any rate be preſerved 


for the uſe of poſterity, in libraries, the archives of 
1 — FEI 


| When we compare _—_ in anal: to their 
fitneſs for mirrors, we ſhall ſoon perceive that the 


hardeſt of a white colour poſſeſs in the ki gheſt 


degree the neceſſary luſtre. For this reaſon EA 
tina is preferable to all others, as. is proved from 


the experiments made by the count von Sickin- 
gen. Steel approaches neareſt to this new metal, 
and filver follows ſteel ; but gold, copper, tin, and 


lead are much leſs endowed with the requiſite pro- 


perty, 1 have however obſerved among the an- 
cients no traces of. [teel-mirrors ; and it is probable 


they did not make any of that metal, as it is ſo li- 
able to become tarniſhed, or to contract ruſt. An 


ancient 
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ancient ſteel · mirror is indeed ſaid to have been 
once found, but as ſome marks' of ſilvering were 
perceived on it, a queſtion ariſes whether the 
filvered' fide was nor properly the face of the mir- 
ror . Beſides, every perſon knows that a ſteel 
mirror would not retain its luſtre many centuries 
*** _ n 


The 3 part * the ancient mirrors were 
made of filver, not on account of coſtlineſs and 
magnificence, as many think, but becauſe ſilver, as 
has been ſaid, was the fitteſt and the moſt durable 
of all the then known unmixed metals for that uſe. 
In the Roman code of laws, when filver plate is 
mentioned, under the heads of heirſhip and ſucceſ- 
fon by propinquity, filver mirrors are rarely omit- 
ted ; and Pliny 2, Seneca ||, and other writers, 

WP" EI TS who 
© Speculum chalybeum, cujus diameter quinque polices 
aaquat ; pars averſa leviter concava deargentata varia parerga ha- 
| bet. Fortun. Licet, de Jucernis antig. lib. vi. cap. 92. p. 1086. 
As this mirror was found near Nimeguen, I expected to ſee a 
better account of it in Antiquitates Ncomagenſer, fove Nona 


- Serum antiquarum, quas comparavit Joh. Smetiur ; Noviomagi 


2678, 4to.': but I met with only the following paſſage, P. 149: 
Speculum chalybeum integrum, rotundum, convexum, cujus di- 
ameter pollicum quinque. Ad hc innumera ſpeculorum chaly- 
beorum, et in iis quorundam deauratorum fragmenta. ; 
+ Digeft. ib. xxxiii. tit. 6, 3. In the Greek tranſlation, or 
Ecloga s Synopſis ven gare, lib. xliv. tit. g. cap. 3. P. 389, 
ſtands va f Tov j Where, as Leunclavius has already re- 
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who inveigh againſt luxury, tell us, ridiculing the 
extravagance of the age, that every young woman 
in their time muſt have a filver mirror. Theſe po- 
liſhed filver plates may however have been very 
flight, for all the ancient mirrors, preſerved in col- 
lections, which I have ever ſeen, are only covered 
with a thin coat of that expenſive metal; and, in 
the like manner, our artiſts have at length learned 
2 method of making the caſes of gold and filver 
watches ſo thin and light, that every footman and 
ſoldier can wear one. At firſt, the fineſt filver 
only was employed for theſe mirrors, becauſe 
it was imagined: that they could not be made of 
that which was ſtandard ; but afterwards meta! was 
uſed of an inferior quality. Pliny tells us ſo ex- 
preſsly 5, and 1 form the ſame concluſion from a 


marked, p. 91, we ought to read orzuaz. This word can have 
no alluſion to windows, as theſe were not then in uſe. Digefa, 
lib. xxxiv. tit. 2, 19, $: Nec ſpeculum (argenteum) vel parieti 
afixum, vel etiam quod mulier mundi cauſſa habuit z & non in 
argenti numero habiti ſint. We find there alſo, lex xxv. 10, and 
in Synopſis arms, lib, xliv. tit. 15: : 70 agyupeus ufo. 


t Plia. lib. xxxiv, cap. 17. p. 669 : Argenteis ſpeculis uti e- 
pere et ancills. 


Jam libertinorum virgunculis in unum . ſuflicit 


illa dos, quam dedix ſenatus pro Scipione. Nvefh. nat, at the end 
of the firſt book, 


Linas duci et ſpecula fieri ——— 
poſſe creditum fuerat. jd Roque Ja frauds cxernmgites Lib. 
xxxiii. e. 9. P- 626. 


3 paſſage 
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paſſage of Plautus *.. _ Philematium having taken 
up a mirror, the prudent Seapha gives her a 
towel, and deſires her to wipe her fingers, leſt 
her lover ſhould ſuſpect by the ſmell, that ſhe 
had been receiving money. Fine ſilver how: 
ever communicates as little ſmell to the fingers 
as gold; but it is to be remembered, that the 
ancients underſtoed much better than the mo- 
derns how to diſcover the fineneſs of the noble me. 
tals by the ſmell, as many modes of proof which 
we uſe to find out the alloy, were to them un- 
known. Money - changers therefore employed their 
ſmell when they were deſirous of trying the purity 
of coin f. The witty thought of Veſpaſian, who, 
when reproached on account of his tax upon urine, 
deſired thoſe who did ſo to ſmell the money it pro- 
duced, and to tell him whether it had any ſmell of 
the article which was the object of it, alludes to 
this cixcumſtance. In the like manner, many fa- 


o Sc. Cape igitur ſpeculum. - - - 
L Linteum cape, atque exterge tibi manus. | 
Par. Quid ita, obſecro ? 


Se. Ut ſpeculum tenuiſti, ne oleant argentum manus ; 
Ne uſquam argentum te ſuſcepiſſe ſuſpicetur Philolaches. 
NAG Moftell. att. i. ſc. 3. v. 1or. 


I Arrianus in Epictet. i. cap. 20. p. 79. O apyupeympwr H 
ra Nr Jom , Tw Mi v oþts, Ty af), Ty o FpP20's 
Argentarius d on r num utitur viſu, tactu, ol- 
factu -- 


vage 
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vage nations, at preſent, can by their ſmell deter- 
mine the purity of gold “. 


We are informed by Pliny +, that Praxiteles, 
in the time of Pompey the Great, made the firſt 
filver mirror, and that mirrors of that metal were 
preferred to all others. Silver mirrors however 


* I have already quoted proofs in my annotations on Ariftot. 
Auſcult. mirab. p. 100; and Antigoni Caryſt. Hiſt. mirab. p. 234. 
The remaining paſſages of the ancients with which I am ac- 
quainted, where mention is made of ſilver mirrors, are the follow- 
ing: Apuleius, in Apologia, p. 424: Cur exiſtimes imaginem 
ſuam cuique viſendam potius in lapide, quam in argento ? that ir 
ſpeculo argenteo. The ſame author mentions in his Floralia, 
p. 790, among the valuables of Juno in the iſland of Samos: Plu- 
rima auri et argenti ratio in lancibns, ſpeculis, poculis et hujuſ- 
modi utenfilibus. Kue % apyrpiuy occurs among the rich 
articles conſecrated to Juno, ia Philoſtratus, Icon. i. 6. p. 773. 
Chryſoſtome, Serm. xvii. p. 224, drawing a picture of the extra- 
vagance of the women, ſays: * The maid · ſervants mult be con- 
tinually importuning the filverſmith to know whether their lady's 
mirror be yet ready "© Tbs EpY poroTols OWEN WS EgwTWwyTE;, Us To xar- 
err XoTioneuvaola T1; xuginge The belt mirrors therefore were 
made bv the ſilverſmitlis. It appears however that the mirror- 
makers at Rome formed a particular company; atleaſt Muratori, in 
Theſaur. inſcript. claſ. vii. p. 529, has made known an inſcription 
in which co/l-gium ſpeculariorum is mentioned. They occur alſo in 
Codem Tbeodeſ. xiii. tit. 4, 2. p. 57, Where Ritter bas quoted 
more paſſages in which they may be found. But perhaps the 
ſame name was given to thoſe who covered walls with poliſhed 


ſtones, and in later times to glaziers. Ia Greek they were call- 
ed oruAoTU, 


+ + Prelata ſunt argentea. Primus fecit Praxiteles, Magni Pom- 
peii tate. Nuper credi cœptum, certiorem imaginem reddi, 
anro oppolito averſis. Lib. xxxiii. cap, 9. p. 627. 


were 
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were known long before that period, as is proved 
by the paſſage of Plautus above quoted. To re- 
concile this contradiction, Meurſius remarks that 
Pliny ſpeaks only of his countrymen, and not of 
the Greeks, who had ſuch articles much earlier, and 
the ſcene in Plautus is at Athens. This therefore 
ſeems to juſtify the account of Pliny, but of what 
de ſays afterwards I can find no explanation. Har- 
douin is of opinion, that mirrors, according to the 
newelt invention, at that period, were covered be- 
bind with a plate of gold, as our mirrors are with 
an amalgam of metal. But as the ancient plates of 
filver were not tranſparent, how could the gold at 
the back part of them produce any effe& in regard 
to the image? May not the meaning be, that a 
thin plate of gold was placed at ſome diſtance be- 
fore the mirror in order to throw more light upon 
xs ſurface ? But whatever may have been the caſe, 
Pliny himſelf ſeems not to have had much con- 
fidence in the invention. 


Mirrors of copper, braſs *, and gold +, I have 
found 


®* Callimach. in lavacrum Palladis, v. 21, calls the mirror of 
Venus vavyre xa, nitidum as. Two lines before he mentions 


© alſo onxanxza. Eſchylus, in Stobet Sermon. ethic. xviii. p. 104, 


Nys, Braſs is the mirror of the countenance, and wine the mirror 
of the mind: xarerTger udovg .es. Nonnus, Dionyſ. v. p. 174. 


e eee eee and he repeats the 
Same thing xlii. p. 1082. 


1% oy Winton that Helen carrie with her from 
Ilium 


MIRRORS, 177 


found mentioned only by the poets, who perhaps 
employed the names of theſe metals, becauſe they 
beſt ſuited their meaſure, or becaule they wiſhed to 
uſe uncommon expreſſions, and thought a golden 
mirror the nobleſt, By the braſs ones perhaps are 
to be underſtood only ſuch as were made of mixed 
copper. Did golden mirrors occur oftener, I ſhould 
be inclined to refer the epithet rather to the frame 
or ornaments than to the mirror itſelf ; for at preſent 
we ſay a gold watch, though the caſes only may be 
of that metal, 


Mirrors ſeem for a long time to have been made 
of a mixture of copper and tin &, as is expreſsly 


ſaid 


llium the golden mirror, X2gvora tyorTeds rag N X rg, aurea 
ſpecula, virginum delicias. Hecuba, ver. 925. Seneca, ug. nat. i. 
at the end, ſays: Poſtea, rerum jam potiente luxuria, ſpecula totis 
paria corporibus auro argentoque celata ſunt, denique gemmis 
adornata; et pluris unum ex his femine conſtitit, quam antiqua- 
rum dos fuit illa, que publice dabatur imperatorum pauperum 
filiabus. An tu exiſtimas, ex auro nitidum habuiſſe Scipionis 
filias ſpeculum, cum illis dos fuiſſet 22s grave? Several manuſcripts 
however have auro inditum ; and mirrors with golden frames are 
undoubtedly here meant. I know ſtill of another paſſage where 
mention is made of a gold mirror. It occurs in Alian's Yar. 
hift. lib. xii. cap. 58; but the words are ſo corrupted and unin- 
telligible, that moſt commentators wiſh they were cleared up. 
Beſides, in other writers, who relate the ſame circumſtance, there 
is no mention of a mirror, The author perhaps alluded to a 
painting, a 
Provided fannum always ſignifies tin, of which I have how- 
voz. 111, N ever 
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ſaid by Pliny “, who adds, that the beſt were con- 
ſtructed at Brundiſium. This mixture, which was 
known to Ariſtotle +, produces a white metal, 
which, on account of its colour, may have been 
extremely proper for the purpoſe, and even at pre- 
ſent the ſame mixture, according to the careful ex- 
periments made by Mr. Mudge, an Engliſhman I, 
produces the beſt metal for ſpecula. It appears 
however that the ancients had not determined the 
proportion very accurately ; for Pliny affures us 
twice, that in his time mirrors of ſilver were pre- 
ferred. It is indeed not eaſy to aſcertain the quan- 
tity of each metal that ought to be taken, and the 
moſt advantageous degree of heat; upon which a 


great deal depends. One of the principal difficul- 


ties is to caſt the metal without bliſters or air-holes, 
and without reducing any part of the tin to a calx, 
which occaſions knots and cracks, and prevents it 


ever ſome doubt. To determine this point, a reſearch would be 
neceſſary, which J have not yet been able to make. The annum 
of the ancients is certainly ſometimes what the people at the 
German melting-houſes call wer, as I have proved in a note to 
Ariftot, Auſcult. mirabil. p. 102. 

S... Optima ſpecula apud majores fuerunt Brundiſina, ſtanno 
et te mixtis. Prælata ſunt argentea. Lib. xxxiii, c. 9. p. 627. 
Specula quoque ex ſtanno laudatiſſima, ut diximus, Brundifri tem- 
perabantur, donec argenteis uti cœpere et ancille, Lib. xxxir- 
C. 17. p. 669. 

+ Auſcultat. mirabil. cap. lxiii. p. 131. 
+ Philoſophical Tranſactions, vol. Ixvii, p. 296. 


from 
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from receiving a fine poliſh. A paſſage of Lucian®, 
which no one as yet has been able to clear up, al- 
ludes certainly, in my opinion, to theſe faults. A 
mixture of copper and tin is fo brittle, that it 1s 
very liable to crack ; and a mirror formed of it, if 
not preſerved with great care, ſoon becomes fo 
dim, that it cannot be uſed till it has been pre- 
viouſly cleaned and poliſhed. For this reaſon a 
ſponge with pounded pumice-ſtone was generally 
ſuſpended from the ancient mirrors 4, and they 


* Quomodo hiſtoria ſit conſcrib, cap. 51. Edition of Deux- 
Ponts, iv. p- 210, 535: Maura 0s XAT ORT C2) £ObAULEY ra agi h 
7 νννν,ꝓn, abo K FIATIY, X24 anpigu To X67 pov, Maxime vero 
ſpeculo fimilem prezbeat animum, nihil turbido, et ſplendido, et 
centri exactĩi; qualeſque acceperit operum ſpecies, tales etiam 
illas oſtendat; perverſum vero, aut alieni coloris, aut figure di- 
verſe, nihil. Commentators have found no other way to explain 
ur than by the word centre, to which, according to their own 
account, there can be here no alluſion. In my opinion #evrpoy 
ſignifies thoſe faulty places which are not capable of a complete 
poliſh, on account of the knots or cracks which are found in 
them. Lucian therefore ſpeaks of a faultleſs mirror which re- 
preſents the image perſect, as he afterwards informs us. This 
meaning of the term centrum I have proved already in a note to 
the article on Ultramarine. See Salmaſii Exercitat. Plin. p. 756. 

+ The paſſages which ſerve to prove this circumſtance have 
been quoted by Voſſius in his Annotations on Catullus, p. 97, 
and after him by Spanheim on Callimachus, p. 622. Plato in 
Timeus, according to the edition of Stephanus, t. iii. p. 72, 
lays: Tanquam ſpongia parata et prompta detergendo, cui ap- 
poſita eſt, ſpeculo. In Tertullian De pallio, Omphale rubs the 
blood from an arrow with the pumice-ſtone which was uſed for 
cleaning a mirror, Heſychius explains ,] womTpor by Te 
nagt xetaghy xzTOTTPY, a mirror newly cleaned. 


N 2 were 
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were kept likewiſe in a caſe or box, as may be ſeen 
by the greater part of thoſe (till extant. Mirrors 
of ſilver were leſs ſubject to this inconvenience, 
and I am inclined to think that the latter on this 
account made the former be diſuſed, as we are 
informed by Pliny. 


| As ancient mirrors of metal are (till to be found 
in collections of antiquities, it might be of ſome 
| - importance to the arts, if chemical experiments 
were made on their compoſition. Thoſe who have 
hitherto given us any account of them have con- 
tented themſelves with deſcribing their external 
figure and ſhape. Count Caylus“ is the only per- 

ſon, 


As the account of theſe experiments is given in an expenſive 
work, which may not often fall into the hands of thoſe who are 
beſt able to examine it, I flatter myſelf that I ſhall receive 
| thanks for inſerting it here. The ancient mirror which I ex- 
| amined, was a metallic mixture, very tender and brittle, and ofa 
whitiſh colour inclining to grey. When put into the fire, it re- 
| 


_ mained a long time in a ſlate of ignition before it melted, It 
was neither inflammable nor emitted any ſmell like garlic, which 
would have been the caſe had it contained arſenic. It did not 
either produce thoſe flowers which are generally produced by all 

| mixtures in which there is zinc. Beſides, the baſis of this mixture 

| being copper, it would have been of a yellow colour had that 
ſemi-metal formed a part of it. I took two drams of it and diſ- 
ſolved them in the nitrous acid. A ſolution was ſpeedily formed, 
which aſſumed the ſame colour as ſolutions of copper. It preci- 

| | pitated a white powder, which I carefully edulcorated and dried. 
Having put it into a crucible with a reductive flux, I obtained 

lead very ſoft and malleable, 

| 9 

| 
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ſon, as far as I know, who cauſed any chemical 
experiments to be undertaken on this ſubject. 
They were made on a mirror found near Naples, 


« Having filtered the ſolution, I took a part of it, upon which 
I poured an infuſion of gall-nuts, but it produced no change, A 
ſolution of gold, which I poured upon another part, made it aſ- 
ſume a beautiful green colour; but no precipitate was formed : 
which is ſufficient io prove that there was neither iron nor tin in 
the mixture. | 


On the remaining part of the ſolution I poured a ſufficient 
quantity of the volatile alkali to diſſolve all the copper that 
might be contained in it. The ſolution became of a beautiful 
ſapphire-blue colour, and a white precipitate was formed. Hav- 
ing decanted the liquor, and carefully edulcorated the precipi- 
tate, I endeavoured to reduce it ; but whether it was owing to 
the quantity being too ſmall, or to my not giving it ſufficient 
heat, I could not ſucceed, I had recourſe therefore to another 
method. a 


] took the weight of two drams of the mixture, which I 
brought to a high ſtate of ignition in a cuppel. When it was of 
a whitiſh-red colour, I threw upon it gradually four drams of ſul- 
phur, and when the flame ceaſed, I ſtrengthened the fire in order 
to bring it to complete fuſion. By theſe means I obtained a ten- 
der brittle regulus, whiter than the mixture, in which I obſerved 
a few ſmall needles. Being apprehenſive that ſome copper might 
ſtill remain, I ſulphurated It a ſecond time, and then obtained a 
ſmall regulus which was almoſt pure antimony. 

It reſults from theſe experiments, that the metal of which 
the ancients made their mirrors was a compoſition of copper, 
regulus of antimony, and lead. Copper was the predominant, 
and lead the ſmalleſt part of the mixture ; but it is very difficult, 
as 18 well known, to determine with any certainty the exact pro- 
portion of the ſubſtances contained in ſuch compoſitions,” 
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by Mr. Roux, who afferts that the compoſition was 
a mixture of copper and regulus of antimony, 
with a little-lead. Antimony however was not 
known to the ancients. If that metal was really a 
component part, the mirror muſt have been the 
work of more modern times, or it mult be allowed 
that the artiſt had metal combined with antimony 
without knowing it; but the latter is not probable. 
The experiments however made by Roux do not 
ſeem to me to have proved in a ſatisfactory manner 
the preſence of regulus of antimony; and for this 
reaſon I requeſted the opinion of Mr, Gmelin, 
which I here infert with his permiſſion, 


& According to the account given of the expe- 

te riments, which were however incomplete, I 
* think it probable that the metal of the mirror 
t contained antimony ; but it is much to be wiſh- 
« ed that the author had not confined himſelf 
tc merely to relate that he obtained a white tender 
<« brittle regulus, with a few metallic needles ; and 
« that he had carried his proofs farther, and ſhewn 
ie that it could be nothing elſe than metallic par- 
« ticles of antimony. This regulus, at any rate, 
«* cannot have been tin, which is not brittle, and 
* which readily becomes yellow by ſulphur ; nor 
& jron, which would have become darker, and 
t which in general unites ſooner with ſulphur 
et than copper; nor could it have been manganeſe, 
* which ſometimes cannot be eaſily melted by ſuch 
* te a fire, 
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« a fire, even with the addition of ſulphur, and 
&< which ſometimes will not diffolve in the vitriolic 
« acid. 


. « In ſhort, I am not convinced that the mixture 
« contained no tin. As it diſſolved very ſpeedily, 
« jt appears to me highly probable, that the white 
« calx, which was in the mean time precipitated, 
ee was, in part, and perhaps principally, calx 
« of Zink; and that the pretended lead was, for 
the. greater part, tin. A portion of the tin 
« may, indeed, have been diſſolved in the acid; 
“for, though a purple calx was not precipitated 
« by the ſolution of gold, that proves nothing, 
« According to every appearance the acid was 
« fac from being ſaturated, and with a ſolu- 
* tzon of tin ſo little ſaturated a. ſolution of gold 
will as little produce a diſtinguiſhable purple, 
as an infuſion of: gall-nuts will a precipitate.” 


No certain information can be derived from 
theſe experiments, for the antiquity of the mirror 
was not aſcertained ; nor was it known whether 
it ought to be [reckoned among the beſt or the 
worſt of the period hen it wa made, 


| Thoſe mirrors, which were ſo large that one 
could ſee one's ſelf in, them at full length, muſt, in 
all probability, bave conſiſted of poliſhed plates of 
filver; for, to caſt plates of ſuch a ſize of copper 
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and tin would have required more art than we can 


allow to thoſe periods; and I do not know whe- 
ther our artiſts even would ſucceed in them“. 


We read in various authors that, beſides metals, 
the ancients formed ſtones into mirrors, which were 
likewiſe in uſe, It is undoubtedly certain that 
many ftones, particularly of the vitreous kind, 
which are opake and of a dark colour, would an- 
ſwer exceedingly well for that purpoſe ; but let 
the choice have been ever fo good, they would 
not, in this reſpect, have been nearly equal to 
metals. Theſe of all mineral bodies have the moſt 
perfect opacity; and for that reaſon the "greateſt 
luſtre: both theſe properties are produced by 
their ſolidity; and hence they reflect more per- 
fectly, and with more regularity, the rays of light 
that proceed from other bodies. Our glaſs mir- 
rors, indeed, are properly metallic. Stones, on 
the other hand, have, at any rate, ſome, though 
often hardly perceptible, tranſpareney; ſo that 
many of the rays of light are abſorbed, or at leaſt 
not reflected. Mention of ſtone mirrors occurs 
alſo fo ſeldom in the ancient, that we may con- 
clude they were made rather for ornament than 


Of ſuch large mirrors Seneca ſpeaks in his QI. nat, 
lib. i. Of the like kind was the mirror of Demoſthenes men- 


"tioned by Plutarch, Lucian, and Quintilian. Inftitus. orat. xi. 
3» 68. p. 572: Grande quoddam intuens ſpeculum, componcre 
io ſolebat * il! r | 

real 


MIRRORS. 185 


real utility. In general, we find accounts only of 
poliſhed plates or pannels of ſtone, fixed in the 
walls of wainſcoted apartments, which were cele- 
brated on account of their property of reflection. 


Pliny * praiſes in this reſpect the obſidian ſtone, 
or, as it is now called, the Icelandic agate. Every 
thing that he ſays of it will be perfectly intelligible 
to thoſe who are acquainted. with this ſpecies of 
ſtone or vitrified lava. The image reflected from 
a box made of it, that I have in my poſſeſſion, is 
like a ſhadow or ſilhouette ; but with this differ- 
ence, that one ſees not only the contour, but alſo 
the whole figure diſtinctly, though the colors are 
darkened.. To form it into images and utenſils, 
which Pliny ſpeaks of, muſt have been exceed- 
ingly difficult, on account of its brittleneſs. I ſaw 
at Copenhagen, among other things made of it, 
a drinking · cup and cover, on which the artiſt had 
been employed four years. 


Domitian, when he ſuſpected that plots were 
formed againſt him, cauſed a gallery, in which he 


* In genere vitni et obſidiana numerantur, ad fimilitudinem 
lapidis, quem in Ethiopia invenit Obfidius, nigerrimi coloris, 
aliquando et tranſlucidi, eraſſiore viſu, atque in ſpecalis parie- 
tum pro imagine umbras reddente. Lib. xxxvi, c. 26. p. 758. 
The latter part of this paſſage is twice repeated by Iſidore in his 
Origin. 16, 15, and 4. In one of theſe places he fays : Ponitur 
in ſpeculis parietum, propter imaginum umbras reddendas. 
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uſed to walk, to be lined with phengites, which by 
ns reflection ſhewed every thing that was done 
bebind his back . Under that appellation we 
are undoubtedly to underſtand a calcareous or 
gypſeous ſpar, or ſelenite, which is indeed capa- 
ble of reflect ing an image; but we cannot there- 
fore pretend to fay that the ancients formed mir. 
rors of it; nor do I explain what Pliny fays, 
where he ſpeaks of the phenpites, as if whole build- 
ings had been once conſtructed of it +. That 
kind of ftone, for various reaſons, and particularly 
on account of its brittleneſs, is altogether unfit for 
fuch a purpoſe. At thoſe periods, the windows of 
houſes were ben and not alled _ with 1 


* © Mk ſuſpeRi periculi aaa ſollicitior in dies, 
porticuum, in quibus ſpatiari conſueverat, parietes phengite 
hpide diſtinxit, e cujus ſplendore, per imagines, quidquid a tergo 
fieret, provideret. Sucton. in Vita Domit, cap. xiv. p. 334. 


+ In Cappadocia repertus eſt lapis duritia marmoris, candi- 
dus atque traoſlucens, etiam qua parte fulvæ inciderant venæ, ex 
argumento phengites appellat ua. Hoc conſtruxerat ædem For- 
tunz, quam Sciam appellant a Servio rege ſactatam, aurea domo 
complexus. Quare etiam foribus opertis interdiu claritas ibi 
. diurna erat, alio quam ſpecular ium modo, tanquam incluſa luce. 
Lib. xxxvi. 22. p. 752. 
7 Cappadociæ lapis, duritia marmoris, ac atque tranſlu- 
cidus, ex quo quondam templum conſtructum eſt a quodam 
rege, foribus aureis, quibus clauſis claritas diurna erat. dor. 
Origin, 16, 4. Qur ſpar is tranſparent, though clouds and veins 
occur in it, like, for gxample, the violet and iſabella- coloured 
of that found at Andreasberg. Compare this explanation with 
. Saumaiſe ſays in 7 xercitat. Plin. p. 184. 
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tranſparent ſubſtance, but only covered, ſome- 
times, by lattices or curtains. It is probable, 
therefore, that thoſe openings of the walls of the 
building mentioned by Pliny, where the win- 
dows uſgd to be, were filled up with phengztes, 
which, by admitting a faint light, prevented the 
place from being dark even when the doors were 
ſhut ; ſo that Pliny might ſay, ** it appeared as if 
e the light did not fall into the building, but as 
« if it were incloſed in it.“ 


I might be accuſed of omiſſion did I not here 
mention alſo a paſſage of Pliny “, where he ſeems 
to ſpeak of a mirror made of an emerald, which 
Nero uſed to aſſiſt him to ſee the combats of the 
gladiators. Cary aſſerts, that Nero was ſhort- 
ſighted, and that his emerald was formed like a 
concave lens. The former is expreſsly faid by 
Pliny +, but the latter, though by Abat conſidered 
not improbable , I can ſcarcely allow myſelf to 


* Smaragdi plerumque et concavi, ut viſum colligant. Qua- 
propter decreto hominum iis parcitur, ſcalpi vetitis. Quam- 
quam Scythicorum Ægyptiorumque duritia tanta eſt, ut ne- 
queant vulnerari. Quorum vero corpus extenſum eſt, eadem, 
qua ſpecula, ratione, ſupini imagines rerum reddunt. Nero 
princeps gladiatorum pugnas ſpectabat ſmaragdo. Lib. xxxvii. 
cap. 5. p. 774- 


+ Neroni, niſi cum conniveret, ad prope admota hebetes 
(oculi). Lib. xi. cap. 37. p- 617. 


: This diſſertation of Abat may be found tranſlated i in Neuen 
aun Magazin. i. p. 568; 
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believe, - becauſe ſuch an interpretation of Pliny's 
words is too forced, and becauſe they can be ex- 
plained much better in another manner, As no 


mention of ſuch an excellent help to ſhort-fighted 


people is to be found in any other ancient author, 


we muſt allow, if Cary's opinion be adopted, that 


this property of the concave emerald was caſually 
remarked, and that no experiments were made to 
cut any other natural or artificial glaſs in the ſame 
form for the like uſe, becauſe people imagined 
that this property was peculiar to the emerald 
alone, which was then commonly fuppoſed to be 
endowed with the power of greatly ſtrengthening 
the eye-ſight. Much more probable to me is the 
explanation of an Italian, which Abat alſo does 
not entirely reject, that the emerald had a ſmooth 
poliſhed furface, and ferved. Nero as a mirror *; 
and the paſſage of Pliny alluded to ſeems to have 
been thus underſtood by Iſidore + and Marbo- 


* La ſoſtanza è, che ſecondo il racconto di Plinio, lo ſpec- 
ehio uſato da Nerone non era ne concavo ne occhialino, ma 
ſpecchio grande e lontano dall* occhio, e poſto obliquamente ſul 
terrazino, e fineſtra - - - Dunque lo ſmeraldo ufato da Nerone 
era di corpo, o mole eſteſa, grande e piana, e collocavaſi ſupino 
o ſia inclinato, perch? vi ſi imprimeſſero, e rifletteſſero le ima- 
gini, come negli altri ſpecchi, e perciò non fi © fondamento al · 
cuno per erederlo occhialino. Almeno Plinio dice il contrario. 
Academia di Cortona, vii. p. 34. 

+ Cujus corpus fi extenſum fuerit, ficut ſpeculum, ita ima» 
gines reddit. Quippe Nero Cæſar gladiatorum pugnas in ſma- 


4 dzus, 
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dæus. It may here be objected, that real emeralds 


are too ſmall to admit of being uſed as mirrors; 
but the ancients ſpeak of ſome ſufficiently large 
for that purpoſe, and allo of artificial ones “; fo 
that we may with certainty conclude, that they 
claſſed among the emeralds ſparry fluor, green vi- 
trified lava, or the green Icelandic agate as it is 
called, green jaſper, and alſo green glaſs. The 
piece of green glaſs in the monaſtery of Reichenau, 
which 1s ſeven inches in length, three inches in 
thickneſs, and weighs twenty-eight pounds three 
quarters + ; and the large cup at Genoa, which is, 
however, full of flaws 2, have been given out to 
be emeralds even to the preſent time. 


Mirrors were made alſo of rubies, as we are 
aſſured by Pliny , who refers to Theophraſtus for 
his authority ; but this precious ſtone is never 
found now of ſuch a ſize as to render this uſe poſ- 


* Goguet, Urſprung der geſetze und künſte, ii. p. 111. 
Fabricii Biblioth. Graca, vol. i. p. 70. | 

+ Keyſsler's Reiſen, i. p. 17. Andrea, Briefe aus der Schweiz. 
Zurich 1776, 4to. p. 47, and alſo p. 65, where may be ſeen 
H. Von Beroldingen's opinion reſpecting this emerald, 


t Keyſsler, i. p. 441. Mercure de France. Aodt, 1757. 
p. 149. 
8 Naſcuntur (carbunculi) et in Thracia coloris <juſdem, ignem 
minime ſentientes. Theophraſtus auctor eſt, et in Orchomeno 


Arcadie inveniri, et in Chio. IIlos nigriores, e en et ſpe- 
cula fieri, Lib. xxxvii, cap. 7+ p. 779 


ſible; 


ww 
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fible; and Cary and the anonymous Italian be- 
fore mentioned have proved very properly that 
Pliny has committed a groſs miſtake, which has 
not been obſerved by Hardouin. Theophraflus, 
in the paſſage alluded to“, does not ſpeak of a 
ruby, but of the well-known black marble of 
Chio, though he calls both carbunculus ꝓ, a name 
given to the ruby on account of its likeneſs to a 
burning coal, and to the black marble on account 
of its likeneſs to a quenched coal or cinder; and 
the latter, as well as the obſidian ſtone, was uſed 
ſometimes for mirrors. 


The account how mirrors were formed by the 
native Americans, before they had the misfortune 
to become acquainted with the Europeans, is of 
conſiderable importance in the hiſtory of this art. 
Theſe people had indeed mirrors which the Euro- 
peans could not help admiring. Some of them 
were made of black, ſomewhat tranſparent, vitri- 
fied lava, called by the Spaniards ga/linazo, and 
which is of the ſame kind as the obſidian ſtone 
employed by the Romans for the like purpoſe. 


* "Arcs In wx mig Ea dee, serung At. 0101 T aug To i 
Ocx9un ns Apraltz;. ü 0 ourog prAarTeps Toy Kiovs xe 
0: ct arTov Toi0vers, Que naſcuntur in Grecia, yiidime ; uti 
carbunculus ex Orchomeno Arcadiz : eſt autem iſte nigrior 
Chio (marmore) ; ſpecula autem ex illo fiunt. De Japid. 5 61. 
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Of this ſubſtance the Americans had plane, con- 
cave, and convex mirrors. They had others alſo 
made of a mineral called the Inca's ſtone *, which, 
as has been already ſaid by Bomare, Sage, Wal- 
lerius, and other mineralogiſts +, was a compact 
pyrites or marcaſite, ſuſceptible of a fine poliſh; 
and on that account often brought to Europe, and 
worn formerly in rings under the name of the 
ſtone of health. Ulloa ſays the Inca's ſtone is 
brittle, opake, and of a ſomewhat blueiſh colour ; 
it has often veins which cannot be poliſhed, and 
where theſe veins are it frequently breaks. The 
mirrors formed of it, which he ſaw, were from 
two to three inches in diameter ; but he ſaw one 
which was two feet and a half. The opinion which 
ſome have entertained that theſe mirrors were caſt, 
has no other foundation than the likeneſs of po- 
liſhed marcaſite to caſt braſs. This mineral is 


* Anton. de Ulloa, in his Voyage, according to the German 
tranſlation, which makes the ninth volume of Der Alzemeinen 
b orie der reiſen, p. 343 


+ Bomare, Mineralogie, ii. p. 15 and 159. Sage, Mineralogie. 
Leipz. 1775, 8vo, p. 230. Wallerii Syfkema mineralog. ii. p. 133. 
Gmelin, Naturſeftem des mineralreichs, nach Linne. Nurnberg. 1778. 
vo. ii. p. 489. Recherches ſur les Americains, par Paw, ii. p. 184. 
Quant à la pierre des Incas, c'eſt une eſpece de pyrite blanche, 
arſenicale, luiſante comme de Vetain, ou du fer recuit, dont 
Panalogue eſt inconnu dans notre continent. —The laſt aſſertion, 
however, is undoubtedly falſe. 

[This ſtone acquired its name from its being much uſed in or- 
naments by the Incas or Princes of Peru. Tzaxs.] 
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very proper for reſlecting images; and I am in- 
clined to think that the Peruvians had better mir- 
'rors than the Greeks or the Romans, among 
whom we find no traces of marcaſite being em- 
ployed in that manner. It appears, however, that 


the former had mirrors alſo of ſilver, copper, and 
braſs . 


come now to the queſtion in what century 
were invented our glaſs mirrors, which conſiſt of 
a glaſs plate covered at the back with a thin leaf 
of metal. This queſtion has been anſwered by 
ſome with ſo much confidence, that one might 
almoſt conſider the point to be determined; but 
inſtead of real proofs we find only conjectures or 
probabilities; and I muſt here remark, that I can- 
not help thinking that they are older than has 
hitherto been ſuppoſed, however defirous I may 
he to ſeparate hiſtorical truth from conjecture. 
When I have brought together every thing that 1 
know on the ſubject, I would ſay, that attempts 
were even made at Sidon to form mirrors of glaſs; 
but that they muſt have been inferior to thoſe of 
metal, becauſe they did not baniſh the uſe of the 
latter. The firſt glaſs mirrors appear to me to 
have been of black-coloured glaſs, or an imi- 
tation of the obſidian ſtone ; and to have been 

formed afterwards of a glaſs plate with ſome black 


had De la Vega, il. 28, 
foil 
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foil placed behind it“. At a much later period, 
blown glaſs, while hot, was covered in the inſide 
with lead or ſome metallic mixture; and ſtill later, 
and, as appears, firſt at Murano, artiſts began to 
cover plates of glaſs with an amalgam of tin and 
quickſilver. The neweſt improvements are, the 
caſting of glaſs-plates, and the art of making plates 
equally large by blowing and ſtretching, without 


the expenſive and uncertain proceſs which 1s re- 
quired for caſting. 


That glaſs mirrors were made at the celebrated 
plaſs-houſes of Sidon, is mentioned ſo clearly by 
Pliny that it cannot be doubted 4. When I read 
the paſſage, however, without prejudice, without 
thinking of what others have ſaid on it already, 
and compare it with what certain information 
the ancients, in my opinion, give on the ſame 
ſubject, I can underſtand it no otherwiſe than as 
if che author ſaid, that the art of manufacturing 
glaſs various ways was invented, principally, at 
Sidon, where attempts had been made to form 


* Montamy in Abhandlung von den farben zum porzellan, 
Leipzig 1769, 8vo. p. 222, aſſerts that he ſaw, in a collection of 
antiquities, glaſs mirrors which were covered behind only with A 
black foil, 

+ Aliud vitrum flatu figuratur, aliud torno teritur, aliud ar- 
genti modo czlatur, Sidone, quondam iis officinis nobili, ſiqui- 


dem etiam ſpeeula excogitaverat, * 
Lib. xxxvi. cap. 26, p. 755. 
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mirrors of it. He appears therefore to allude to 
experiments which had not completely ſucceeded ; 
and to ſay that ſuch attempts, at the time when 
he wrote, had been entirely abandoned and were 
almoſt forgotten. Had this circumſtance formed 
an epoch in the art, Pliny, in another place, 
where he deſcribes the various improvements of it 
ſo fully, would not have omitted it; but of thoſe 
experiments he makes no farther mention “. All 
the inventions which he ſpeaks of, evidently re- 
late to metal mirrors only, of which the filver, at 
that time, were the neweſt. Had the Sidonian 
mirrors conſiſted of glaſs plates covered at the 
back, thoſe of metal, the making of which was, at 
any rate, attended with no leſs trouble, which 
were more inconvenient for uſe on account of 
their aptneſs to break, their requiring to be fre- 
quently cleaned and preſerved in a caſe, and 
which were more unpleaſant on account of the 
faint, dull image which they reflected, could not 
poſſibly have continued ſo long in uſe as they 
really did; and circumſtances and expreſſions re- 
lative to glaſs mirrors muſt certainly have oc- 
curred. Though glaſs continued long to be held 
in high eſtimation, particularly at Rome; and 
though many kinds of glaſs-ware are mentioned 


* Atque ut emnia de ſpeculis peraguntur hoc loco, optima 
apud majores fuerunt Brundiſina, ſtanno et ære mixtis. Prelata 
ſunt argentea. Lib. Xxxiii. cap. 9, p. 627. 
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in ancient authors, among coſtly pieces of furni- 
ture, mirrors are mentioned only among articles 
of ſilver plate. I am acquainted with no certain 
trace of glaſs mirrors from the time of Pliny to 
the thirteenth century; but after that period, at 
which they are ſpoken of in the cleareſt manner, 
we find them often mentioned in every century; 
and mirrors of metal at length entirely diſappear. | 


How the Sidonian mirrors were made, is not 
known; but if I may be allowed a conjecture, I 
am of opinion that they conſiſted of dark-coloured 
glaſs, which had a reſemblance to the obſidian 
ſtone. Such is the uſual progreſs of inventions. 
At thoſe periods one had no other repreſentation 
of glaſs mirrors than that afforded by natural 
elaſs or vitreous ſtones, When artiſts wiſhed to 
make mirrors of glaſs, they would try to imitate the 
latter. After the invention of printing, people en- 
deavoured to render printed books as like as poſ- 
fible to manuſcripts ; becauſe they imagined that 
this invention was to be approved only ſo far as it 
enabled them to imitate theſe, without obferving 
that it could far excell the art of writing. The 
Sidonian mirrors, therefore, were ſo far excelled 
by the ſilver or braſs mirrors, which perhaps were 
invented about the ſame time, that on this account 
they were never brought into uſe. Glaſs mirrors, 
perhaps, would have been invented ſooner, had 
mankind employed at an earlier period glaſs- win 
O 2 : dows, 
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dows, which often, when they are ſhut on the out- 
ſide fo that no light can paſs through them, re- 
fle& images in a much better manner than the 
beſt mirrors of metal. This obſervation, which 
may be made daily, would then, in all probabi- 
lity, have been ſooner turned to advantage. 


No one has employed a greater profuſion of 
words to maintain an opinion oppoſite to mine 
than Abat; but when his proofs are diveſted of 
their ornaments, they appear ſo weak that one 
has very little inclination to agree with him. 
„The obſervation,” ſays he, that a plate of 
glaſs is the beſt mirror, when all other rays of 
light, except thoſe reflected back from the glaſs, 
are prevented, by a metallic covering placed be- 
hind it, from falling on the eye, is fo eaſy, that it 
muſt have been made immediately after the inven- 
tion of glaſs.“ Who does not think here of Co- 
lumbus and his egg? Inſtances occur in hiſtory of 
many having approached ſo near an invention, 
that we are aſtoniſhed how they could have miſſed 
it; ſo that we may exclaim with a certain Em- 
peror, Taurum toties non ferire difficile eſt *. ** The 


* Fuit præterea idem ingeniofiſimus : eujus oſtendentia acu- 
men pauca libet ponere. Nam cum taurum ingentem in arenam 
miſifſet, exiſſetque ad eum feriendum venator, neque perductum 
decies potuiſſet occidere, coronam venatori miſit; muſſantibuſ- 


que cunctis, quid rei eſſet, guod homo ineptiflimus coronaretur, 
ille per eurionem dici juſſit, Taurum totics non ſerire difficile et. 
Trebell. Pollo, Vita Galien. cap. 13. 


Sidonian 
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Sidonian invention,” continues he, would not have 
been worth mentioning had it not produced better 
mirrors than thoſe which the ancients had before 
of the obſidian ſtone. But theſe even are men- 
tioned only once, in ſo ſhort and abrupt a manner, 
and as it were out of ridicule, that one may eaſily 
perceive they were not much eſteemed.” If the 
Sidonians,” adds he, were not the inventors, let 
ſome other inventor be mentioned ;” and he aſſures 
us that he had ſought information on this ſubject, 
in Neri, Kunkel, and Merret, but without ſucceſs, 
That I believe; but Abat does not remark that 
by the ſame manner of reaſoning we may aſcribe 
to the Sidonians the invention of watches, and 
many other articles, the inventors of which are 
not to be found in books where they ought as 
much to be expected as the inventor of glaſs in 
Neri. The grounds on which many old commen- 
tators of the bible, Nicholas de Lyra and others, 
have ſuppoſed that glaſs mirrors were known ſo 
early as the time of Moſes, are ſtill weaker, If 
quoting the names of writers who entertain a like 
opinion be of any weight, I could produce a 
much greater number of learned men, who, after 
an expreſs examination of the queſtion, deny al- 
together that glaſs mirrors were uſed by the an- 
cients. 


Dr. Watſon , alſo, has endeavoured to ſupport 


* Chemical Eſſays, Cambridge 1786, vol, iv. p. 246. 
O 3 the 
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the opinon of Abat, but with leſs confidence and 
with more critical acumen. His grounds, I think, 
I have weakened already; but one obſervation 
here deſerves not to be over-looked, becauſe it 
ſuggeſts an idea that may ſerve to illuſtrate a paſ- 
ſage of Pliny *, which, as I before remarked, has 
never yet been explained, If we admit, ſays he, 
that Pliny was acquainted with glaſs mirrors, we 
may thus underſtand what he ſays reſpecting an 
invention, which was then new, of applying gold 
behind a mirror. Inſtead of an amalgam of tin, 
ſome one had propoſed to cover the back of the 
mirror with an amalgam of gold, with which the 
ancients were certainly acquainted, and which they 
employed in gilding 1. He mentions, alſo, on 
this occaſion, that a thought had once occurred 
to Buffon, that an amalgam of gold might be 
much better for mirrors than that uſed at preſent . 
This conjecture appears, at any rate, to be inge- 

nious ; but when I read the paſſage again, with- 
out prejudice, I can hardly believe that Pliny al- 


* Nuper credi cœptum, certiorem imaginem reddi auro appo- 
ſito averſis. Lib. xxx. cap. q, p- 627. 

+ Plin. lib. xxxiii: Es inaurari argento vivo, aut certe hy- 
drargyro, legitimum erat. The firſt name here ſeems to ſignify 
native quickſilver, and the ſecond that ſeparated ſrom the ore 
by an artificial proceſs. 


5 On pourroit trouver le moren de faire un meilleur ta- 


mage, et je crois qu'on parviendroit en employant de I'or et du 


viſargent, Halt. nat. ſupplem. i. p. 451 


ludes 
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lades to a plate of glaſs in a place where he ſpeaks 
only of metalline mirrors; and the over-laying 
with amalgam requires too much art to allow me 
to aſcribe it to ſuch a period without ſufficient 
proof. I conſider it more probable that ſome per- 
ſon had tried, by means of a poliſhed plate of 
gold, to collect the rays of light, and to throw 
them either on the mirror or the object, in order 
to render the image brighter. 


Profeſſor Heeren ſhewed me a paſſage in the 
Ecloga of Stobæus, which, on the firſt view, 
ſeems to allude to a glaſs mirror. That author 
ſays, Philolaus the Pythagorean believed that the 
ſun was a vitreous body, which only received the 
rays of the ethereal fire and reflected them to us 
like a mirror, When we compare, however, the 
words of Stobæus with thoſe by which Plutarch +, 
Achilles Tatius 2, Euſebius 5 and others, expreſs 


* ®{\oaad; 6 Nulzyogcs, URN MH ve nv, dex A uon 
EY TWK0TpW TMvg0; THY AVT Avyiizy, Uinbouyra Ye Ig og nia; TO Te Gwg 
x24 T @AEGRY, w5E T0709 TA 0,TT9); nAiovs yiyvealat, To, TE W 
T'v ovgaye Tvewhs, KA To avTo TOEdrg x2T% To £797IgoEiNNG ul 
pn Thy Kalb T(TOv AE. Tny at) Tov e907IG0v xar Avanxaxol Wants 
Prim T7345; nas aye, Philolaus vitreæ naturæ ſolem fecit, qui 
ut cœleſtis ignis radios ' reciperet, ita lumen ſimul cum calore 
ad nos transfunderet ; fic ut duo quodam pacto ſint ſoles, nempe 
cceleſtis ignis, et qui inde tanquam in ſpeculum transfunditur ; 
niſi quis etiam tertium velit addere, radium a ſpeculo ad nos re- 
flexum, Stob, Eclog, edit. Antverp. 1575+ fol. p. 56. 

+ De placitis philoſoph. ii. cap. 20. | 
} Iſagoge in Aratum, cap. 19. 


$ Lib. i. cap. 8, 
| O 4 the 
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the ſame thing, that meaning cannot ve drawn 
from them. It appears, at firſt, as if Philolaus 
had confidered the ſun to be tranſparent, and 
ſuppoſed that the rays paſſed through it, and came 
condenſed to our earth, in the ſame manntr as 
they are brought to a focus by a glaſs globe, 
Some commentators have explained the paſſage in 
this manner; and on account of the affinity of 
the Greek words have thought alſo of a funnel, 
In that caſe, however, the compariſon of the ſun 
with a mirror could not have been juſt ; and if it 
be admitted that Philolaus confidered the ſun as 
a bright body endowed with the property of re- 
flection, what he ſays of rays paſſing or tranſmitted 
through it, and of the pores of the ſun's body, 
will become unintelligible. But even if we adopt 
the laft explanation, thatPhilolaus imagined the ſun 
to be a mirror, it does not follow that he had any 
idea of a glaſs one *; and, beſides, he only ſpeaks 
of a body capable of reflecting a ſtrong light; and 
that glaſs, under certain circumſtances, is fit for 
that purpoſe, may have been remarked as ſoon 
as it was invented, though men might not find 
out the art of forming it into proper mirrors by 


It is undoubtedly certain, that d ges, which is tranſlated 
vitreous or glaſſy, means any ſmooth poliſhed body capable of 
reflecting rays of light. Originally it ſignified a watery body; 
and becauſe watery boCies have a luſtre, it was at length uſed 
for glaſs. See Salmaſ. ad Solin. p. 771. Heſychius, therefore, 
explains vaaqus and d by Na,. 


7 placing 
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placing ſome opake ſubſtance behind it ®. Em- 
pedocles alſo ſaid, that the ſun was a mirror, and 
that the light received by our earth was the re- 
flection of the ethereal fire, which Euſebius com- 
pares to the reflection made by water f. 


In 


* More obſervations reſpecting the opinion of Philolaus may 
be found in the edition of Plutarch's work De placitis pbiloſo- 
pborum by Ed. Corſinus, Florentiz 1750, 4to. p. 61, and p. 23. 
I ſhall here add how it is underſtood by Riccioh, in his Alma- 
geſtum novum, i. p. 93: Solem non eſſe omnino opacum, ſed 
tanquam cryſtallum denſiſſimum, ita diaphanum eſſe, ut in pro- 
funditatem corporis ſolaris viſus noſter ſe infinuet, et radii ad 
nos propagentur, non ex ſola ſuperficie, ſed etiam ex centro, ſo. 
lis The opinion of Empedocles is explained in J. N. Frobeſii 
Specimen polyhiftoris heliographicis Helmſtadii 1755, 4to. p. 30. 

+ Profeſſor Heeren having given me his opinion on this paſ- 
ſage of Stobæus, I ſhall here inſert it for the ſatisfaction of the 
learned reader, The critics, ſays he, will hardly be perſuaded 
that the words Nat To ax" a: T0 Tvpues xa7a T9 worporite; 
ate correct, as they can be tranſlated different ways. With re- 
gard to the explanation of the matter, I build only on the plain 
meaning of the words. The author tells us, that Philolaus 
thought the ſun to be a mirror ; but we mult conclude that he 
ſpeaks of a mirror ſuch as were then in uſe : a ſmooth plate of 
metal, and not a globe. In this caſe the firſt explanation of a 
glaſs globe falls to the ground. This is confirmed by Euſebius, 
who calls it $&AvuIns 30x05, though it is poſſible that the latter 
word may be a gloſs added by ſome grammarian, or by Euſe- 
bius himſelf, If we enter farther into the explanation, we muſt 
adopt the plain idea, that the rays of the ſun fall upon this plate, 
and are reflected to us. (Imbouvrai = - « nat” aAvaxaaoy). I 
am however of opinion, that dae here ought to be tranſlated 
glaſe, iaromuing glaſſy or vitreous; for the intention of Philo- 

laus 
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In the problems aſcribed to Alexander of Aphro- 
diſias, glaſs mirrors, covered on the back with 
tin, are clearly mentioned “; but this information 

| does 


laus evidently was to define the ſubſtance of the ſun's body. 
The reſult of the whole is, Philolaus conſidered the ſun as a 
plain plate of glaſs which reflected the rays or brightneſs of the 
ethereal fire. But that he was acquainted with a proper glaſs 
mirror does not thence follow with certainty, 


As all the Greek editions of theſe Problemata are ſcarce, 

I ſhall here give the whole problem in the original. A. 7a 
de X2TTIP: Azutovow ayw; Or: erobir aura x,1201 ago 
TEpwe TEPUXE © auTEy 1 Puois dtn. x Tn LEAw ννπνννννμ,uvn, 
AzyTpa oven, TA: Hlavyatira xat Tas thing axTwas Gia Tw Tour 
rug rehov Napattumovoa, ITAzoIaGe To sir ng x eXT05 Tov 
EwmpaTos rug ithou* N OuTws yIV:TAL o603pz Mayiovon, This 
problem may be found alſo in the very ſcarce edition of Ariſtotle, 
by Aldus, Venice 1495 in the edition of Sylburg, printed at 
Mechlin, p. 292; and in the Paris edition of the Problemata, 
by Conrade Neobarius, 1541,12mo: A Afar3or Apgodtoting Lr 
aTHpnpeara x Grons TpI)npat., In all theſe editions there is 
an addition, which however does not ſeem to belong to the pro- 
blem; and which, as Sylburg ſays, is wanting in the oldeſt 
manuſcripts. Theodore Gaza muſt not have found this problem 
in his manuſcript, as it is not in his tranſlation printed along 
with the problems of Ariſtotle, at Paris, in quarto, without any 
date, with a preſace by Martial Campius Carhoffinus, though 
it contains the next problem: Quam ob cauſam in ſpeculis at- 
que aquis dilucidis noſtram ſpeciem conſpicere valeamus. But 
it occurs, No. 132, in the edition of Politian, printed at Paris, 
in quarto, (Profiant in ædibus Nicolui Beraldi). It is inſerted 
alſo in the Latin edition of Various Problems: Amſtelod. apud 
Joan. Wzſbergios, 1685, 12mo. p. 219. In all theſe the addition 
is wanting; but it is inſerted in the following edition: Alex. 
Aphrod, Problemata—Grace et Latine ; Foannis Dauioni flud 
| illuſtrata, 
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does not lead us one ſtep farther in the hiſtory of 
the art; as it is proved that the above Alexan- 
der, who lived in the beginning of the third cen- 
tury, could not have written that work. The 
author, who muſt have been a phyſician, main- 
tains the immortality of the ſoul, which Alexander 
of Aphrodiſias, with Ariſtotle, denies. Some, 
therefore, have aſcribed theſe problems to Alexan- 
der Trallianus, who practiſed phyſic in the middle 
of the ſixth century; but this is only a conjecture 
which no one has as yet rendered probable, eſpe- 
cially as there have been many phyſicians of the 
name of Alexander. The problem to which I 
allude is not to be found in every manuſcript and 
edition ; fo that it is doubtful whether it may not 
be the production of a later author than that of 
the reſt of the book, particularly as it is certain 


illuflrata, Parifiis 1541, 12mo. The tranſlation in this work I ſhall 
here tranſcribe :—Quare vitrea ſpecula ſplendeant plurimum? 
Quoniam ſtanni natura, quo intus illinuntur, cum fit pellucida, 
vitro ex ſe perſpicuo commiſta, magis reſplendet, et radios ſuos 
per vitri exiguos meatus tranſmittens, ac externam illius corporis 
faciem duplicans, reddit magnopere lucidam. Qualitatum porro 
aliæ quidem vires ſuas in profundum nequaquam tranſmittunt z 
ut album, nigrum, fulrum et hujuſmodi ; aliz penitus transfun- 
dunt per tranſmutationem, ut frigus, calor, ficcitas, humor, quæ 
propterea, ad diſcrimen et comparationem ſupra diftarum, ef- 
feQrices qualitates a philoſophis et medicis appellantur.--A good 
account of the diffcrent editions of this book may be foynd in 
the edition of Ariſtotle printed at Deux-Ponts under the in- 
ſpection of Profeſſor Buble, vol. i. p. 289. 


that 
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that many who had it in their poſſeſſion added 
problems of various kinds according to their plea- 
ſure. However this may be, it is evident that the 
author of this problem was acquainted with mir- 
rors covered at the back; and the expreſſion 
which he uſes does not merely imply that a leaf 
of tin was placed behind the glaſs plate, but that 
the tin, in a liquid ſtate, was rubbed over it, 
The old French tranſlator thinks that the author 


ſpeaks of windows ; but that opinion is undoubt- 
edly falſe *, 


Of as little importance as the above paſſage 
of Alexander, is another of Iſidore, often quoted 
in ſupport of the antiquity of glaſs mirrors. On 
the firſt view it appears to be a teſtimony of great 
weight ; but when cloſely examined it becomes 
reduced to very little. Nothing,” ſays he, © is 
« ſo fit for mirrors as glaſs +.” Abat and others, 
who have conſidered theſe words as decifive, make 
leſs heſitation to aſcribe to the fixth century, in 


* Pourquoy reluient les feneſtres de verre ſi fort? Pourtant 
que la nature de Peſtain, duquel elles ſont baſties par dedans, fort 
clere, meſlee avec le verre cler auſſi de lui meſme reluyſt d'a- 
vantage; et le quel eſtain outrepaſſant ſes raions par les petits 
pores du verre, et augmentant doublement la face extericure du 
dit verre, la rend grandement clere. Les problemes d' Alexandre 
Aphrod.—traduit de Grec en Fran oi — par M. Herret. A Paris 
155 5 dvo. p. 50. n. 131. 

+ Origin. lib. xvi. 15. p. 394. 


which 
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which Iſidore lived, a knowledge of mirrors co- 
yered on the back with tin and quickſilver, as the 
ſame writer, in another place, obſerves, that quick- 
filver can be kept in no veſſel but one of glaſs “. 
It is very true that a glaſs filled with that ſemi- 
metal will form a very good mirror ; but I am of 
opinion that this may have been long known be- 
fore people thought of making an amalgam of tin 
and quickſilver in order to cover the backs of 
mirrors. The firſt paſſage, which is properly the 
one of any conſequence, loſes its force when one 
ſees that it is taken from Pliny and copied incor- 
rectly. The latter ſays, that one can give to glaſs 
every kind of ſhape and colour, and that no ſub- 
ſtance is more ductile, or fitter to be moulded into 
any form +. Iſidore, as is uſval, ſays the fame 
thing, and in the ſame words, except, that inſtead 
of ſequacior he ſubſtitutes ſpeculis aptior ; ſo that 
the mention of a mirror is altogether unexpected, 
and fo little ſuited to what goes before and what 
follows, that one muſt believe that this alteration, 
occaſioned perhaps by the ſimilitude of the words, 
or by an abbreviation, was not made by Iſidore 


* Servatur autem melius in vitreis vaſis; nam czteras ma- 
terias perforat. Orig. xvi. 18, p. 396. 

+ Fit et album et murrhinum, aut hyacinthos ſapphiroſque 
imitatum, et omnibus aliis coloribus. Nee eſt alia nunc materia 
ſequacior, aut etiam picturæ accommodatior. Maximus tamen 
honos in candido tranſlucentibus, quamproxima cryſtalli finzi- 
litudine,. Lib, xxxvi. cap. 26. p. 759 


but 
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but by ſome tranſcriber . But even if we believe 
that Iſidore himſelf ſpoke of glaſs being uſed at 
that period for mirrors, we are not able to com- 
prebend, from what he ſays, how glaſs mirrors 
were made in the fixth century. 


I bave met with no information reſpecting this 
ſubject in the whole period between the age of 
Ifidore and the eleventh century. About the year 
1100, at leaſt as is ſuppoſed not without probabi- 
lity, Alhazen the Arabian wrote his well-known 
treatiſe on Optics +, in which I conjectured that 
I ſhould find mention made of glaſs mirrors; 
but I ſearched that work in vain, though I muſt 
confeſs I did not read it through entirely. Where 
be begins his catoptrical leſſons, he, however, 
often ſpeaks of iron mirrors, by which we may 
underſtand mirrors of the beſt ſteel. In explain- 
ing a certain phenomenon, he ſays, that the cauſe 
of it cannot be in the darkneſs of the iron mirror, 
becauſe, if a mirror of ſilver be uſed, the ſame 


® This reading in Iſidore, however, muſt be old, for it is 
quoted by Vincentius Bellovacenſis, lib. vi. cap. 77, p. 415. He 
quotes alſo the words of Pliny, lib. vii. cap. 77, p. 474, but 


- witha little variation as follows: Nec eſt materia ſequacior vel 


picturæ ſcilicet accommodatior. 

4, Opticus theſaurus Alhazeni, Arabis, — item Vitellonis 
Libri x. Omnes inſtaurati a Frederico Riſnero. Baſilie 1572. 
fol. | | 

4 | | effects 
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effects will be produced v. Would he not on 
this occaſion have introduced glaſs mirrors, had 
he been as well acquainted with them as with 
thoſe already mentioned? At firſt, he never ſpeaks 
of mirrors without adding of iron, of ſilver; but 


he mentions them afterwards without any epithet 
of the kind. 


All theſe mirrors I find alſo in the Optics of 
Vitello r, who wrote in the middle of the thirteenth 
century, in Italy, a country which was at that 
time almoſt the only one where the arts flouriſh» 
ed 1. That author has, indeed, borrowed a great 
deal from Alhazen, though there are many things 
of his own, and he gives an account of ſome ex- 
periments on the refracting power of glaſs ; but 
he never, as far as I have obſerved, mentions 
glaſs mirrors. Whether Jordanus Nemorarius, or 
Nemoratius, who alſo wrote, in the thirteenth cen- 
tury, a book De ſpeculorum natura, makes men- 
tion of them, I do not know, becauſe I have never 
had an opportunity of ſeeing that work. I am n of 
opinion it was never printed, 


Page 102, 103, 106, Speculum ferreum,—Sed dicet ali- 
quis, cauſſam hujus rei eſſe nigredinem ſpeculi ferrei, - - - ve- 
rum quod hoc non fit in cauſſa, palam ex eo eſt, quod, loco 
ſpeculi ferrei, argenteo poſito, eadem accidit probatio. 

+ Page 191, 195, 196, 197. Speculum e ferro mundo. 

I Bayle, Diction. Hiſtor. vol. iv. P- 462. 


It 


203 HISTORY OF INVENTIONS, 


It is in the thirteenth century however that 1 
find the firſt undoubted mention of glaſs mirrors 
covered at the back with tin or lead. Johannes 
Peckham, or Peccam, an Engliſh Franciſcan 
monk, who taught at Oxford, Paris, and Rome, 
and who died in 1292, wrote about the year 1279 
a treatiſe of optics, which was once printed, with the 
title of Jobannis Piſani Perſpetiiva communis *. In 
this work, beſides mirrors made of iron, ſteel, and 
poliſhed marble, the author ſpeaks often, not only 
of glaſs mirrors, but ſays alſo that they were covered 
on the back with lead, and that no image was re- 
flected when the lead was ſcraped off f. Vincen- 


tlus 


* Fabricius, in Biblioth. medii evi, vol. iv. p. 331, ſays it was 
printed at Venice. Wolf, in Unterrichtez von mathematiſchen ſchrif- 
ten, quores an edition printed at Cologne in 1624, eleven ſheets 
quarto. By the friendſhip of profeſſor Renſs, I have now be- 
fore me the following ſcarce edition: Perfpefiva Joannis Piſani 
Anglici, viri religioft, vulgo communis appellata. In gymnafio Lip- 
zenh emendata atque in figuris quam diligentiſſume redtiſcata. Thir- 
ty-eight leaves, ſmall folio, with monkifh writing, and a broad 
margin, on. which the coarſe figures are printed. At the end 
ſtands: Explicit Perſpectiva Piſani communis dicta, in felici gym- 
naſio Lipſenſi emendata reviſaque. Impreſſa arte et ſollertia Bac- 
calarii Martini Herbipolenſis. an. dom. 1504. Reſpecting this 
edition, and the name Piſanus, which ſeems to have been a bye: 
name given by ſome one to Peckham, compare Einleitung zur 
mathemaliſcben bicherkenntniſs, part ix- p. 280 and 284. 


+ Si res in ſpeculo oſtenduntur per radios reflexos, ut jam pa- 
tet igitur perſpicuitas, per quam ſpecies in proſundum ingreditur 
ſpeculi, impeditur, non expedit viſionem, quoniam reflexio eſt a 

denſo 
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uus Bellovacenfis * ſpeaks in a manner fill clear- 
er, for he tells us that lead was poured over the 
glaſs plate while hot. To the ſame century alſo 
belongs the teſtimony of Raimundus Lullius +, 
Roger Bacon: , Antonio di Padua ||; and Nice- 


denſo per primum hujus, quia denſorn eſt, 3 quod ſpecula 
ritrea ſunt. plumbo ſubducta. Quod fi, ut quidam fabulantur, dy- 
aphoneitas eſſet eſſentialis ſpeculo, non fierent ſpecula de ferro et 
calibe, et a dyaphoneitate remotiſſimis. Nec etiam de marmore 
polito, cujus contrarium tamen videmus.'In ferro autem et hujuſs 
modi, propter intenſionem nigredinis, non eſt efficax ſpeculatio. 
In quibuſdam tamen lapidibus debilis coloris multo clarior eſt 
ſpeculatio quam in vitris. Propoſe. 7. 

In ſpeculis vitreis plumbo abraſo nihil . n tt; 

* Metalla videmns eſſe ſpecula, quando polita ſunt et terſa, ut 
ferrum, argentum et talia. Idem quoque videmus de quibuſdam 
politis lapidibus - · Argentum bene politum inter omnia metal - 
la melius eſt ſpeculum, quia in colore magis accedit ad diapha- 
num, - At inter omnia melius eſt ſpeculum ex vitro et plumbo,, 
quia vitrum propter tranſparentiam melius recipit radios, plum- 
bum non habet humidum ſolubile ab ipſo, unde quando ſuper- 
funditur plumbum vitro calido - - - efficitur in altera parte ter- 
minatum valde radioſum. Sperul. natur. ii. 78. p. 129. 


+ Io ſpeculo vitrum exiſtit inter plumbum et aerem et ſiguram 


five colorem qui el preſentatur. Ars magna, cap. Izvii, p · 517, 
in Lullii Opera que ad inventam ab ipſo n — 
torati 160), VW. 

} Imago major fit per reflex ionem a 1 quia ſpeculom 
denſum eſt, et habet plumbum ab altera ſui parte, quod impedit 
ſpeciei, et ideo ſpeculum habet unde recipiat imaginem et reddat. 
Opus majus, edidit J. Febb. Londini 1733, fol. p. 346. 

|| Speculum nihil aliud eſt quam ſubtiliſſimum vitrum. Do- 
ninica V poft Paſcha, p. 210. In Franciſci aer et Antonis 
Paduani Opera. Lugduni 1653, fol. 
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phorus Gregoras , who died after the year 
1360 +. 


That this invention cannot be much older, we 
have reaſon to conclude, becauſe glaſs mirrors were 
extremely ſcarce in France even in the fourteenth 
century, while mirrors of metal were in common 
uſe; and we are told that the mirror of Anne de 
Bretagne, conſort of Louis XII, was of the latter 
kind 1. Metal mirrors alſo were made and em- 
ployed in Perſia and the Eaſt, where indeed an- 


FC 
Sunt enim ex vitro ſpecula et ex chalybe et alia materia. Nice- 
pbori Scbolia in Syngſum, at the end of Syneſii Opera, interprete 
Dionyſio Peta vio. Lutetia 1612, fol. p. 419. 

nene nende en i. Denis; an ancient mie 
ror was ſhewn, which was ſaid to have belonged to Virgil. It 
was oval, and, before Mabillon let it fall, was fourteen inches in 
length, and twelve in breadth, and weighed thirty pounds. It is 
tranſparent, and of a brownith-yellow colour. According to ex- 
periments made on purpoſe, it was found to conſiſt of artificial 
glaſs, mixed with a conſiderable portion of lead; and as it had 
been preſerved in the above collection, from the earlieſt periods, 
the practice of adding lead to glaſs muſt be very old. But whe- 
ther this mirror was covered at the back, and how it was covered, 
though theſe are the moſt important points, I find no where 
mentioned. In the collection of the Grand Duke of Tuſcany 
there is a piece of the ſame kind, ſaid alſo to have been the mirror 
of Virgil. See Le Veil, Kunſt auf glas au malen, Nuruberg 1779, 
4to. p. 23, and Huf. mer weg n anne 1787, 
p- 412. 

2 aut vent by Winner fs his onttatuntaic Aber 
France, begun by Velly. Paris 1763, tome zi. p. 142. 
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cient uſages continued longeſt, and glaſs mirrors 
were not known there till the commencement of 
the European trade with theſe remote regions. 
The former are till preferred in thoſe countries, 
becauſe they are not ſo liable to break, and can 


be preſerved better in a dry hot climate than the 
amalgam of the latter *, 


Reſpetting the progreſs of this art, I know no- 
thing more than what follows: At firſt, melted 
lead, or perhaps tin, was poured over the glaſs 
plate while yet hot as it came from the furnace. 
This proceſs agrees with that which; fince very 
early periods, has been employed in or around 
Nuremberg for making convex mirrors by blow- 
ing with the pipe into the glaſs-bubble ftill hot a 
metallic mixture, with a little reſin or ſalt of tartar, 
which prevents calcination, and aſſiſts the fuſion. 
When the bubble is covered all over in the inſide, 
and after it has covled, it is cut into ſmall round 
mirrors, This art is an old German invention, 
for it is deſcribed by Porta + and Gatzoni , who 
both lived in the beginning of the fixteenth cen- 
tury, and who both expreſsly ſay, that it was 
then common in Germany. Curious nn 


* Voyage de Chardin. Rouen 1723, 810. io. p. 253. 


+ Magia natural. xvii. 22. p. 618. Zabn, Ocnilee artificializ 
Herbipoli 1686, fol. i, P- TA8 +: 4 15 


+ Piazza univerſale; diſc: 145, p. 383; 
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ofcen attempted to learn it, and imagined that the 
Germans kept it a ſecret. Mr. Boyle“ made va. 
rious experiments in order to diſcover the proceſs; 
and the ſecretary of the Royal Society endeavour- 
ed, by means of the ambaſſador from Charles II, 
who, perhaps about 1670, reſided at Franckfort, 
to obtain a knowledge of it; but did not ſucceed, 
as we are told by Leibnitz +. It was called the 
art of preparing mirrors without foil ; and it was 
highly eſteemed, becauſe it was ſuppoſed' that it 
might be uſeful to thoſe fond of catoptrics, by en- 
.abling them to form convex and concave mirrors 
themſelves. This account of -Leibnitz ſeems to 
have led Mr. Von Murr into a ſmall error, and 
induced him to believe that the art of making con- 
vex mirrors without foil was firſt found out at Nu- 
remberg in 1670. 1 introduce this remark becaufe 


»De utilitate philoſophize natur. experimentalis. Lindaviz 
1692, 410. exercit, viii. 5 46, 48. p. 536. The original was 
printed at London in x664. | | 
1 Miſcellanea Berolinenſia, tom. i. p. 263: Dearte Noriber- 
genf ſpecula vitrea conficiendi fine foliis. I find this account 
inferted alſo in Hiſforiſch-diplomatiſches magazin fir das vaterland, 
Nurnberg 178 1, 8r0. i. p. 115 ; but nothing farther is ſaid re- 
ſpecting the art than that it was daily uſed in the glaſs-houſes. 
Had I an opportunity, I ſhould make experiments of every kind 
in order to diſcover a method of forming ** mirrors . in the 
like manner. 


t Beldbreibuag 4 n in Ninbers 1778, 
gro. p- 737. #771 5 tt 


I flatter 
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T flatter myſelf he will not be diſpleaſed that I 


make the above ſervice, rendered by his native 
city, to be a century and a half older. Theſe ſmall 
convex mirrors, which refle& a diminiſhed, but a 
clearer image than our uſual mirrors, are per- 
haps made till, though they are not now carried 
round ſo frequently for ſale in Germany as they 
were thirty years ago, at which time, if I remem- 
ber right, they were called (ochſen- augen) ox- eyes. 
They were ſet in a round painted board, and had 
a very broad border or margin. One of them, in 
my poſſeſſion, is two inches and a half in diameter. 
It is probable that the low price of plane mirrors, 
when glals. houſes began to be more numerous, 
occaſioned theſe convex ones ro be little ſought 
after. The mixture employed in making them, 
was, according to Porta, antimony, lead and colo- 
phonium ; but according to Garzoni it was una 
niſtura di piombo, flagno, marcheſita & argento, e tar- 
zaro, which in the German edition is tranſlated very 
badly, « lead, tin, flint, ſilver and tartar.” The fol- 
lowing obſervation perhaps is not altogether | uſeleſs: 
Colophonium, which is employed on many other 
occaſions for ſoldering, was formerly called mir- 
ror · reſin, and was {old under that name even in the 
beginning of the preſent century. Friſch aſſigns 
no reaſon for this appellation, and Jacobſon gives 
a wrong one, viz. Its baving a bright ſhining ſur- 
face when broken. The true.reaſon was the above- 
mentioned uſe; and as that is now . very little 

en 2 
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known, it is called from that n is princi- 
ani, violin weiin. 


It appears, that, inſtead of pouring 1 melted metal 
over plates of glaſs, artiſts for ſome time applied to 
them the before-mentioned amalgam of tin, or co- 
vered them in ſome other manner, perhaps in the 
ſame as Boyle covered concave glaſſes in the in- 
fide . Porta however ſaw almoſt the ſame pro- 
ceſs employed at Murano as that which is ill fol- 
lowed at preſent. The tin hammered to thin 
leaves was ſpread out very ſmoothly ; the quickſil 
Ver was poured over it, and rubbed into it, either 
with the hand or a hare's, foot; and when the 
tin was ſaturated it was covered with paper, The 
glaſs, wiped exceedingly clean, was then laid above 
it; and while the workman preſſed it down with 
| his left hand, he drew out very carefully with his 
right the paper that lay between the tin and the 
glaſs, over which weights were afterwards placed 1 
This much at avy rate is certain, chat the method 
of covering with tin foil was known at Murano ſo 
early a as the fixteenth century , and it is therefore 

much 


— 


| * Page 536. et e waged ip thes web 
known works Croker's Mahler. Jena 1778, gro. p. 421» 

+ Magis natural. xvii. 22. p. 619, The: whole proceſs is de- 
ſcribed by Zabn in a manner ill clearer. See his work before 
quoted. Hartſoeker alſo gives directions for coyering concave 
mirrors in the He manner, in 48a Berolin. i i. p. 262. 


1 Wecker, in his book De fecretis lib. x. . 572, ſeems to ſay, 
that 
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much older than Joh. Maur. Hoffmann thinks *. 
To conclude, whether this ingenious invention be- 
longs to the Venetians, as ſeveral later, and parti- 
cularly Italian, writers aſſert, I can neither prove 
nor contradict ; but it is well known that till about 
the end of the ſeventeenth century their mirrors 
were ſold all over Europe and in both the Indies, 
After that period the glaſs-houſes in other countries 
were improved, and new ones eſtabliſhed ; and the 
diſcovery made in France, that glaſs, like metal, 
could be caſt into much larger plates than had 
been before prepared by blowing and rolling, was 
in more than one reſpe& prejudicial to the ſale of 
thoſe made at Venice. 


that one muſt lay the ſaturated tin leaf ſo carefully on the glaſs 
plate, that no air can ſettle between them. According to Gar- 
zoni, the tin leaf is ſpread out on a ſmooth ſtone table, and after 
it has been rubbed over with quiekfilyer, the glaſs is placed 
abore it. 
Amalgama ex parte una Jovis et partibus tribus Mercurii vivi 
ad poſticam ſpeculorum ſuperficiem obducendam uſuale habetur, 
quamvis Veneti hodie ex tempore tale conficiant impolite futures 
ſpeculi ſuperficiei interiori lamina Joviali tenuiori Mercurium 
vivum ſuperaffundendo, illius meatus in momento ſubintrante, at- 
que amalgama relinquente, reſiduo fluido mox detergendo, Ada 
laboratorii chemici Altdorfini. Norimb, 1719, 4to. p. 245-—It 
appears to me, that the proceſs is here deſcribed as if the glaſs 
plate were firſt covered with tin leaf and the quickfilver after- 
wards poured over it. It is deſcribed in the ſame manner by 
Macquer in Algem. begrifſe der chemic, edition of Porner, 1. 
p. 635. Of that uſed at preſent I have W in 
Anlzitung aur technologie, p. 348. | * 

P 4 So 
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80 early as the year 1634, attempts were made 
in France to eſtabliſh glaſe· houſes for manufactur- 
ing mirrors, and Euſtache Grandmont obtained a 
patent for this pur poſe; but his undertaking was 
not attended with ſucceſs. As Colbert exerted 
himſelf very much to promote manufactures of 
every kind, Nicholas de Noyer propoſed to make 
mirrors according to the Venetian method. This 
plan was adopted by Charles Riviere, ſieur du 
Freni, valet - de · chambre to the king; and having 
procured the royal permiffion, he ſold it afterwards 
for a large ſum to De Noyer, who, in 1665, re- 
ceived a confirmation of the patent, and an advance 
of 12, ooo livres for four years, on condition of his 
procuring workmen from Venice, who, after ſerv. 
ing eight years in the kingdom, were to be natu- 
ralized. De Noyer was joined by ſeveral more, 
who entered into partnerſhip with him, and parti- 
cularly by one Poquelin, who had hitherto carried 
on the greateſt trade in Venetian mirrors, and who 
engaged workmen from Murano. The glaſs- 
houſes were erected at the village of Tourlaville, 
near Cherbourg, in Lower Normandy. After the 
death of Colbert, who was ſucceeded by Louvois, 
the charter of the company was in 1684 renewed 
for thirty years longer, and at that pee Pierre de 
Bagneux was at the head of it. | 


5 Scarcely had five years of this period elapſed, - 
when, in 1688, Abraham Thevart made a propo- 
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ſal to the court for caſting glaſs mirrors of a much 
larger ſize than any ever before made. This plan, 
after an accurate inveſtigation, was approved; and 
in the ſame year he received the royal permiſſion 
to uſe his invention for thirty years, but it was not 
regiſtered till 1693 or 1694. The firſt plates were 
caſt at Paris, and aſtoniſhed every artiſt who ſaw 
them, They were eighty-four inches in height, and 
fifty in breadth. In order to leffen the exceſſive 
expence, the glaſs-houſes were erected at St, Gobin, 
in Picardy ; and to prevent all diſpute with the old 
privileged company, Thevart was expreſsly bound 
to make plates at leaſt ſixty inches in length, and 
forty. in breadth, whereas the largeſt of thoſe 
made before had never exceeded forty-five or fifty 
inches jn length. On the other hand, the old 
company were allowed to make plates of a ſmaller 
ſize, and were prohibited from employing any of 
the inſtruments or apparatus invented by Thevart, 
Theſe however had not been fo accurately defined 
as to remove all cauſe of litigation between the 
companies, and for that reaſon permiſſion was at 
length granted in 1695, for both to be united into 
one, under che inſpection of Francois Plaſtrier, to 
whom the king in 1699 ſold the palace of St. 
Gobin. After this they declined ſo rapidly, that 
in 1701 they were not able to pay their debts, 
and they were obliged to abandon ſeveral of the 
furnaces. To add to their misfortune, ſome of the 
workmen whom they had diſcharged, retired to 

| | other 


248 HISTORY. OP INVENTIONS. 

other countries, which were already jealous of the 
French invention, and wiſhed ro turn it to their ad- 
vantage. The French writers affert, that their at- 
tempts never ſucceeded, and that moſt of the 
workmen returned again to France, when a new 
company was formed in 1702, under the manage- 
ment of Antoine d'Agincourt, who by prudent 
economy improved the eftabliſhment, ſo as to 
render the profit very conſiderable. At preſent, 
mirrors are caſt as well as blown, both at St. Gobin 
and at'Cherbourg; and in 1758 the price of them 
was greatly reduced, in order probably to weaken 
the competition of the foreign glaſs-houſes, among 
which there are many not inferior to the French, 


This ſhort hiſtory of the glaſs manufactories in 
France is collected from Savary“ and Expilly +. 
A more particular account perhaps may be expect- 
ed of the inventor, of his firſt experiments, and of 
their ſucceſs; but notwithſtanding a ſtrict ſearch, I 
haye not been able to find any farther information 
on the ſubject. We are told only that his name 
was fieur Abraham Thevart, though the hiſto- 
rians who record that circumſtance have filled their 
pages with unintereſting anecdotes, and even with 
the vices of many of the courtiers of the ſame period. 


Tome iii. p. 87. art, Glace, A tranſlation of it has been 
inſerted in Gemeinniitzige natur- und kunſ{-magazin, i. p. 293- 

- + Dictionnaire gtographique de la France. Amſterd. 1762, 
1770, fol, v. p. 415. The article however ſeems to be taken 
from Savary. Some additions may be found p. 672. 5 

"ET on The 
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The principal henefit which has properly ariſen 
to the art from this inyention, is, that much larger 
mirrors can be obtained than formerly; for when 
attempts were made to blow very large plates, 
they were always too thin. Caſting, however, be- 
ſides great expence in apparatus ®, requires ſo 
many expert workmen, and ſo tedious and ſevere 
labour, and is accompanied with ſo much danger, 
that it is only ſeldom that plates of an extraor- 
dinary fize ſucceed, and the greater part of them 
muſt be cut into ſmaller plates which might have 
been blown. Thoſe caſt are never fo even and 
ſmooth as thoſe that have been blown ; they re- 
quire therefore a great deal of poliſhing, and on 
that account muſt be very thick. The monſtrous 
maſs requiſite for a mirror of the largeſt ſize, ſtands 
ready melted in a very frail red-hot earthen pot, 
which is taken from the oven, and muſt be lifted 
upon an ĩron plate, ſtrongly heated, that the maſs 
may be poured upon the table, which muſt be 
ſpeedily conveyed to the cooling-oven. If it be 
tound free from faults, it is ground, poliſhed, and 
filvered ; but the laſt part of the proceſs is generally 


A furnace for caſting large glaſs plates, before it is fit to be 
ſet at work, coſts, it is ſaid, 3, 5o0l. It ſeldom laſts above three 
years, and even in that time it muſt be repaired every fix months. 
It takes fix months to rebuild it, and three months to repair it. 
The melting-pots are as big as large hogſheads, and contain above 
200 weight of metal. If one of them burſt in the furnace, the 
loſs of the matter and time amounts to 250l. Tzans. 


done 
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done at the place where'a purchaſer can be found 
for ſo expenſive an article, in order that leſs loſs 


may be ſuſtained in caſe it ould * to break 


en __ 


Theſe. great dillculiies, * have N che 
aſtoniſhment of every one who has ſeen the pro- 
ceſs, and that of finding ſale for ſo expenſive and 
magnificent wares, have obliged artiſts to return 
to the old method of blowing; and many have 
been ſo | fortunate in improving this branch of 
manufacture, that plates are formed now by blow- 
ing, ſixty- four Flemiſh inches in height, and 
twenty- three in breadth, which it was n 
to make before but by caſting. 


The maſs of matter neceſſary for this purpoſe, 
weighing more than a hundred pounds, is by the 
workman blown into the ſhape of a large bag; it 
is then reduced to the form of a cylinder, and be- 
ing cut up, is, by ſtretching; rolling it with a 
ſmooth iron, and other r means not yet known but 
to thoſe employed i in the art, transformed i into an 
even plate. 


GLASS» 
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GLASS-CUTTING. ETCHING ON GLASS. 


I DO not here mean to enter into the hiſtory of 
engraving on ſtone, as that ſubje& has been al- 
ready ſufficiently illuſtrated by ſeveral men of 
learning well acquainted with antiquities. I ſhall 
only obſerve, that the ancient Greek artiſts form- 
ed upon glaſs, both raiſed and engraved figures; 
as may be ſeen by articles ſtill preſerved in col- 
lections, though it is probable that many pieces 
of glaſs may have been moulded like paſte ; for 
that art alſo is of very great antiquity *. It ap- 
pears likewiſe that they cut upon plates of glaſs 
and hollow glaſs veſſels all kinds of figures and 
ornaments, in the ſame manner as names, coats 
of arms, flowers, landſcapes, &c. are cut upon 
drinking-glaſſes at preſent +. If we can believe 
that learned engraver in ſtone, the celebrated 
Natter, the ancients employed the ſame kind of 
inſtruments for this purpoſe as thoſe uſed by the 


* Traite des pierres m—_ par Mariette. Paris 1750, fol. 
i. p. 92, 210. 


lf 1 am not miſtaken, the two ancient glaſſes found at 


Niſmes, and deſcribed in Caylus“ Recueil d antiguites, ii. p. 363, 
were both of this ſort. ; 


moder NS, 
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moderns . They undoubtedly had in like mar- 
ner a wheel which moved round in a horizontal 
direction above the work-table, or that machine 
which by writers is called a lapidary's wheel +, 


If this conjecture be true, what Pliny ſays I re. 
ſpeQing the various ways of preparing glaſs is 
perfectly intelligible. It is turned, ſays he, by the 
wheel, and engraven like filver. In my opinion 
we are to underſtand by the firſt part of this ſen- 
tence, that the glaſs hollowed out like ſtone was 
afterwards cut by the wheel, though it is poſſible 
that drinking-caps or veſſels may have been form- 
ed from the glaſs metal by means of the wheel 
alſo |]. In the latter part of the ſentence, we muſt 
not imagine that Pliny alludes to gravers like thoſe 
uſed by ſilver- ſmiths, for the compariſon will not 
apply to inſtruments, or to the manner of work- 


* Trait& de la methode antique de graver en pierres fines, 
compare avec le methode moderne; par Laur. Natter. Londres 
1754. fol. SY 

+ I fay by writers, becauſe I never heard that word uſed 
by workmen ; and the ſame is the caſe with the word fritte, 
which, though common in books, is in moſt glaſs-houſes not 
known. 

t Aliud flatu figuratur, aliud torno teritur, aliud argenti 

modo czlatur. Lib. xxxvi. 26. p. 758. 

Ot this kind were the calices audaces of Martial, xiv. 94, 
and thoſe cups which often broke when the artiſt wiſhed to give 
them the finiſhing touch, 


ing; 
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ing, which in filver and glaſs muſt be totally 
different ; but to the figures delineated on the 
former, which were only cut out on the ſurface in 
a ſhallow manner and ſuch figures were formed 
on glaſs by the ancient artiſts, as they are by our 
glaſs-cutters, by means of a wheel, 


Many, however, affirm, that the art of glaſs» 
cutting, together with the neceſſary inſtruments, 
was firſt invented in the beginning of the laſt cen. 
tury. The inventor is ſaid to have been Caſpar 
Lehmann, who originally was a cutter of ſteel 
and iron; and who made an attempt, which ſuc- 
cceded, of cutting cryſtal, and afterwards glaſs, 
in the like manner. He was in the ſervice of the 
emperor Rodolphus II. who, in the year 1609, 
beſides preſents, conferred on him the title of la- 
pidary and glaſs-cutter to the court, and gave him 
a patent by which every one except himſelf was 
forbidden to exerciſe this new art, He worked 
at Prague, where he had an aſſiſtant named Za- 
charias Belzer ; but George Schwanhard the elder, 
one of his ſcholars, carried on the ſame bufineſs 
to a far greater extent. The latter, who was a 
ſon of Hans Schwanhard, a joiner at Rothenburg, 
was born in 2601 ; and in 1618 went to Prague 
to learn the art of glaſs-cutting from Lehmann. 
By his good behaviour he ſo much gained the 
eſteem of his maſter, who died a bachelor in 1622, 
that he was left his heir; and obtained from the 


Emperor 
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emperor Rodolphus a continuation of Lehmann's 
patent. Schwanhard, however, removed to Nu- 
remberg, where he worked for many of the prin- 
cipal nobility ; and by theſe means procured to 
that city. the honour of being accounted the birth- 
place of this new art. In the year 1652 he 
worked at Prague and Ratiſbon by command of 
the emperor Ferdinand III, and died in 1667, 
leaving behind him two ſons, who both followed 
the occupation of the father. The elder, who 
had the ſame chriſtian name as the father, died fo 
early as 1676 ; bur the other, Henry, ſurvived him 
ſeveral years. After that period Nuremberg pro- 
duced in this art more expert maſters, who, by 
improving the tools, and deviſing cheaper methods 
of employing them, brought it to a much 1 
n perfection *. | 


mee ares di, nd to be 


confirmed by Zahn, who ſpeaks of it as of a new 
employment carried on, at that time, particularly 


- + This account may be found in Sandrarts Teutſche ala- 
demie, vol. i. part 2, p. 345, where the expreſs words of the 
Imperial patent are given; but in the new edition by Dr. Volk- 
man very little of it bas been retained. Beſides many other 


faults of this edition, much valuable informiation reſpecting the 
German artifts has been omitted. Thoſe who may be deſirous 
of writing on the preſent ſubject muſt have the firſt edition. 
Compare alſo. Doppelmayer, Nachricht von Niurnberg. kinflern, 
p- 231, 232, 237. „ 7 
. | at 
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at Nuremberg. He deſcribes the work-table, as. 
well as the other inſtruments; and gives a figure 
of the whole, which he appears to have conſidered, 
az the firſt “. It may be ſeen, however, from 
what I have already quoted, that this invention. 
does not belong entirely to the moderns; and, to 
deny that the ancients were altogether unacquaint- 
ed with it would be doing them an injuſtice. It 
was forgotten and again revived z and this is the 
opinion of Caylus 4. b 

I muſt here remark, that, before this invention, 
there were artiſts who, with a diamond, cut or 
engraved figures on glaſs which were every where 


Non ita pridem innotuit pulcerrimum artificium quaſcunque 
imagines etiam contrafacturas, quaſcunque figuras, notas et 
ſeripturas eurioſiſſime in vitra incidendi z præcipue autem vitra 
potiora illo ſolent ornari. Norimbergz mods fuit artifex, qui 
imagines contrafacturas artificioſiſſime iiſdem incidendo exhibuit. 
Vidi tale vitrum potorium ab eo elaboratum non adeo magnum, 
cujuſdam prineipis Germania effigiem nitidiſſime ac perfectiſſi- 
me præſentans, pretio quadraginta imperialium ab eodem co- 
emptum; multo autem majoris adhue pretii alia ab eodem arti- 
lice conſecta audivi arte ſingulariſſima, qua incidendo'ac interendo 
ita effigiat imagines, ut non intritz ac impreſſa compareant, ve- 
lut in iis vitris que communiter diſtrahuntur ac venduntur, ſed 
emineant et extent elatiores, perſectiſſimeque ſint expolitz. 
Oculus artifitial. iii. p. 79, In the laſt part of this quotation 
Zahn alludes to images v which were affixed to glaſs· ware iatend- 


ed for common ule. 


1 Recueil Gantiquites, ii. p. 363. 
Q_ | admired, 
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admired. Without entering, however, into the 
hiſtory of diamonds, which would require more 
materials than I have yet been able to collect, I 
will venture to affert that the ancient artiſts em- 
ployed diamond duſt for poliſhing or cutting other 
kinds of ſtones. Pliny * ſpeaks of this in ſo clear 
a manner that it cannot be doubted. The ſame 
thing has been repeated by Solinus +, Iſidore t, 
and Albertus Magnus 9, in a manner equally 
elear, and Mariette j conſiders it as fully proved; 
Hut it does not appear that the ancients made any 
attempts to cut this precious ſtone with its own 
duſt : I mean to give it different faces and to ren- 
der it brilliant. Whether they engraved. on it 
in that manner I cannot pretend to decide, as 
the greateſt artifts are not agreed on the ſubject. 
Mariette denies that they did; whereas Natter** 


®* Expetuntur a ſcalptoribus, ferroque includuntur, nullam 
yon duritiam ex facili cavantes. Lib. xxxvii. 4. p. 773. 

+ Fragmenta ſcalptoribus in uſum inſigniendæ cujuſcunque 
modi gemmæ expetuntur. Cap. 52. p. 59. 

t Adamantis fragmentis ſcalptores pro gemmis inſigniendis 
perforandiſque utuntur. Origin. xvi. 8. | 

Hie lapis penetrat ferrum et ceteras gemmas omnes, prz- 
ter chalybem, in quo retinetur. De miner. lib. ii. 2. 

| Mariette, Traite des pierres gravecs, 6 p. 90 and 156, 

J Ibid. p. 156. | 


In the preface, p. 15. 
6 ſeems 
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feems not to deny it altogether, and Klotz & con- 
fidently aſſerts it as a thing certain. But the laſt- 
mentioned author knew nothing more of this cir- 
cumſtance than what he had read in the above- 
quoted writers. 


The queſtion which properly belongs to my 
ſubject is, whether the Greeks and the Romans 
uſed diamond pencils for engraving on other 
ſtones. That many ancient artiſts aſſiſted their 
work with them, or gave it the finiſhing touches, 
ſeems, according to Natter 4, to be ſhewn by va- 
rious antique gems. But, even allowing this to 
have been the caſe (for, at any rate, I dare not 
contradict ſo eminent a connoiſſeur), I muſt con- 
feſs that I have found no proofs that the ancients 
cut glaſs with a diamond. We are, however, ac- 
quainted with the means employed by the old 
glaziers to cut glaſs : they uſed for that purpoſe 
emery, ſharp-pointed inſtruments of the hardeſt 


Ueber den nutzen der geſchnittenen ſteine. Altenburg 
1768. 8vo. p. 42. How little Klotz, who was ſo ready to re- 
mark and criticiſe the faults of others, was acquainted with the 
ſubſtances on which the ancients engraved, may be ſeen in p. 44, 
where he ſays, that the ancients engraved likewiſe on ambergris 
Perhaps, alſo, on cheeſe ! He had read in his French author 


the word ambre, but did not know the difference between ambre 
gi: and ambre jaune. 


+ Page 10, 36. The ſame thing is aſſerted by H. Doll, in 
H. Meuſels Muſeum fur kiinftler. ſt. 13. 5 


Q 2 ſteel, 
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ſteel, and a red hot iron, by which they directed 
the rents according to their pleaſure *, 


The firſt mention of a diamond being uſed for 
writing on glaſs occurs in the ſixteenth century, 
Francis I. of France, who was fond of the arts, 
ſciences, and new inventions +, wrote the follow- 
ing lines with his diamond ring upon a pane of 
glaſs, at the caſtle of Chambord, in order to let 
Anne de Piſſeleu, ducheſs of Eſtampes, know 
that he was jealous: 


Souvent femme varie, 
Mal habil qui s'y fie. 


The hiftorian recorded this not ſo much on ac- 
count of the admonition, which is not new, as 
becauſe it was then 'thought very ingenious to 
write upon glaſs 1. About the year 1562, feſtoons 


2 > Veil, Die Kunſt auf ales zu len Nurnb. 1580, 4to. 
ili. P- 19. 
+ Daniel, Geſchichte von Frankr. viii. p. 570. 
: Le Veil, iii. p. 19. Where he found this anecdote, how- 
ever, I do not know. It is not mentioned by Mezeray, Caſtel- 
nau, or Laboureur ; nor does it occur in Galanteries, des rois de 
France, Bruxelle 1694. 8vo. i. p. 145, which is all taken from 
.Varillas. Bellay, in his Memoirs of the Ducheſs, ſays nothing 
of it. Bayle muſt alſo have been unacquainted with it, elſe he 
would have introduced it into his long article on the Duche/e 
 Eftampes, Perhaps it may be in Brantome's Dames galaztcs. 
The king's acquaintance with that lady man in 1526, See 
| Geſchichte won Frankr. viii, p. 328 * 
and 
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and other ornaments, cut with a diamond, were 
extremely common on Venetian glaſſes, which, at 
that period, were accounted the belt ®. George 
Schwanhard the elder was a great maſter in this 
art +; and, in more modern times, John Koſt, 
an artiſt of Augſburg, ornamented, in a very 
curious manner with a diamond pencil, ſome 
drinking-glafſes which were purchaſed by the em- 
peror Charles VII. | 


I now come to the art of etching on glaſs, 
which properly was the ſubject of this article. As 
that acid which diſſolves filiceous earth, and alſo 
glaſs, was firſt diſcovered 1n the year 1971, by 
Scheele the chemiſt ||, in ſparry fluor, one might 
:magine that the art of engraving with it upon 
glaſs could not be older. It has indeed been made 
known by many as a new invention d; but it can 


* Mattheſius fays, in his fifteenth ſermon, p. go2 : On the 
beautiful ſmooth Venetian glaſs people engrave with a diamond 
all kinds of ornaments and figures.” 

+ Doppelmayr, p. 232. 

t Von Stetten, Kunſtgeſchichte von Augſburg, i. p. 434- 

Abhandlungen der Schwediſchen Akademie, xxxiii. p. 122, 
It deſerves to be remarked, that Henkel, in his Kleinen ſcbriſten, 
Dreſden 1744. $10. p. 594 and 599, conſidered {parry fluor as 
a ſaline ſubſtance, 

$ Monatſchrift der Akademie der Kiinſte zu Berlin. Berlin, 
1788. 4to. Schriften der Berliniſchen naturforſchenden Geſelſcbaft. 
ii. p. 319. Halle, Fortgeſetzte magie. Berlin 1788. 8vo. i. p. 516. 
The laſt author ſays that the invention came from England, where 
it was kept very ſecret ; but the honour of the ſecond invention 
belongs to H. Klaproth. 


6 * 6 
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be proved that it was diſcovered ſo early as the 
year 1670, by the before-mentioned artiſt Henry 
Schwanhatd. We are told, that ſome aqua-regia 
having fallen by accident upon his ſpectacles, the 
glaſs was corrgded by it; and that he thence 
learned to make a liquid by which he could etch 
writing and figures upon plates of glaſs *, How 
Schwanhard prepared this liquid I find no where 
mentioned ; but, at preſent, we are acquainted 
with no other acid but that of ſparry fluor which 
will corrode every kind of glaſs + ; and it is very 
probable that his preparation was the ſame as that 
known to ſome artiſts as a ſecret in 1721. The 
inventor, however, employed it to a purpaſe dit. 
ferent from that for which it is uſed at preſent. 


* Schwanhard, by the acuteneſs of his genius, proved what 
was before conſidered as impoſſible, and found out a corroſive fo 
powerful that the hardeſt cryſlal glaſs, which had hitherto with- 
ſtood the force of the ſtrongeſt ſpirits, was obliged to yield to it, 
as well as metals and ſtones. By theſe means he delineated and 
etched on glaſs, figures of men, ſome naked and ſome dreſſed, 
and all kinds of animals, flowers and plants, in a manner per- 
fectly natural; and brought them into the higheſt eſtimation. 
Sandrart, T eutſche Akademie, i. 2. p. 346. The ſame account, but 
nothing more, may be found in Wagenſcilii Commentat. de civi- 


tate Norimbergenſi. Altdorh 1697. 4to. p. 154. Doppelmayr, 


p. 250, ſays: After 1670 he accidentally found out by the glaſs 
of his ſpectaeles, upon which ſome aqua regia had fallen, be. 
coming quite ſoft, the art of etching on glaſs. 

+ I fay all glaſs, becauſe many kinds can be corroded by 
the marine and vitriolic acids, See Baume, Experimental chemie, 
iü. p. 303. | 


"0 
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At preſent the glaſs is covered with a varniſh, 
and thoſe figures which one intends to etch are 
traced out through it; but Schwanhard, when 
the figures were formed, covered them with var. 
niſh, and then by his liquid corroded the glaſs 
around them ; ſo that the figures, which remained 
ſmooth and clear, appeared, when the varniſh was 
removed, raiſed from a dim or dark ground. He, 
perhaps, adopted this method in order to render 
his invention different from the art known long 
before of cutting the figures on the glaſs as if en- 
graven. Had he been able, however, to inveſti- 
gate properly what accident preſented to him, he 
might have enriched the arts with a diſcovery 
which acquired great reputation to a chemiſt, a 
hundred years after. 


I mentioned this old method of etching in relief 
to our ingenious Klindworth, who poſſeſſes great 
dexterity in ſuch arts, and requeſted him to try it. 
He drew a tree with oil varaiſh and colours on 
a plate of glaſs ;' applied the acid to the plate in 
the uſual manner, and then removed the varniſh. 
By theſe means a bright, ſmooth figure was pro- 
duced upon a dim ground, which had a much 
better effect than thoſe figures that are cut into 
the glaſs. I recommend this proceſs, becauſe I 
am of opinion that it may be brought to much 
greater perfection; and Mr. Renard, that cele- 
IEG artiſt of Straſburgh, whole thermometers 

Q 4 with 
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with glaſs ſcales, in which the degrees and num. 
bers are etched, have met with univerſal appro- 
bation, was of the ſame opinion, when I men- 
tioned the method to him while he reſided here, 
baniſhed: from his home * the diſturbances in his 
datire * | 
oe 
It is abate that eben! and his ſcholars 
kept the preparation of this liquid a ſecret, as 
the receipt for that purpoſe was not made known 
till the year 1725, though it 1s poſſible that one 
older may be found in ſome of thoſe baoks which 
treat on the arts. In the above-mentioned. year, 
Dr. John George Weygand, from Goldingen in 
Courland, ſent to the editor of a periodical 
work * a receipt which had been written out for 
him by Dr. Matth. Pauli of Dreſden, then de- 
ceaſed, who had etched, in this manner on glass, 
nn.  Kidlapes, and e of various kinds f. 
| We 
. Freſlauer Sammlung zur natur- und medicin-geſchichte, 
+. 1725. January, p- 10. Invention of a powerful acid by 
which figures of every kind, according to fancy, can be etched 
upon glaſs. When ſpiritus nitri per diſtillationem has paſſed into 
the recipient, ply it with a ſtrong fire, and when well dephleg- 
mated pour it, as it corrodes ordinary glaſs, into a Waldenburg 
flaſk ;/ then throw into it a pulveriſed green Bohemian emerald, 
| ptherwile called Zepboru (which, when reduced to powder and 
heated, emits in the dark a green light), and place it in warm 
fand for twenty-four hours. Take a piece of glaſs well cleaned 
and freed from all greaſe by means of a Iye j put a border of 
015 > 3 wax 
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We find by it that a ſtrong acid of nitre was 
uſed, which certainly diſengages the acid of 
ſparry fluor, though the vitriolic acid is commonly 
employed for that purpoſe . That the Bobemian 
emerald or beſphorus, mentioned in the receipt, 
is green ſparry fluor, cannot be doubted, and 
will appear ſtill more certain from the hiſtory of 
this ſpecies of ſtone, as far as I am acquainted 
with it, which 1 ſhall here inſert. | 


In the works of the old mineralogiſts, ſparry 
fluor is either not mentioned, or is claſſed among 
their natural glaſſes and precious ſtones; and in 
thoſe of the firſt ſyſtematic writers it 18 ſo mingled 
with quartz, and calcareous and gypſeous ſpars, 
that it is impoſſible to diſcover it. The old Ger- 
man miners, however, diſtinguiſhed it ſo early as 
the ſixteenth century, and called it Fuſs ; becauſe 


wax round it, about an inch in height, and cover it all equally 
over with the above acid, The longer you let it ſtand ſo much 
the better, and at the end of ſome time the glaſs will be cor- 
roded, and the figures, which have been traced out with ſulphur 
and varniſh, will appear as if raiſed above the plane of the glaſs.” 
This receipt has been inſerted by H. Krunitz, in his Cfkono- 
miſche encyclopedic, xi. p. 678. 

EKlindworth covers the glaſs with the etching ground of the 
engravers; but in the Annals of Cbemiſtry for 1790, ii. p. 141, 
a ſolution of ifinglaſs in water, or a turpentine oil varniſh, mix - 
ed with a little white lead, is recommended, Complete inſtruc- 
tions for acquiring this art may be found there alſo, 


they 
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they uſed it to accelerate the fuſion of ores that 
were difficult to be reduced to that ſtate, Agricola, 
who firſt remarked this, changed the German name 
into fizor, an appellation, which, like many others, 
formed: by him from German words, ſuch, for 
example, as quarzum from quarz, fpatum from 
fſpat,' wiſmuthum, zincum, cobaltum, &c. became 
afterwards common *. If a paſlage of the ancients 
can be quoted that ſeems to allude to fparry fluor, 
it is that of Theophraſtus, where he ſays, that 
there are certain ſtones which, when added to 
filver,- copper, and iron ores, become fluid 4. 
The farſt ſyſtematic writer who mentioned this 
kind of one, as a particular genus, was Cron 

ſtedt. | 


Beſides being known by its metallurgic uſe, 
ſparry fluor is known allo by having the colours 
of ſome precious ſtones, fo that it may be ſold, 
or, at leaſt, ſhewn as ſuch to thoſe who are not 
expert judges ; becauſe the firſt time when heat- 
ed in the dark it ſhines with a blueiſh green luſtre. 
It is poſſible that ſparry fluor may have been 
among the number of that great variety of ſtones 


*. Lapides ſunt gemmarum ſimiles, ſed minus duri, fluores, 
liceat mihi verbum e verbo exprimere, noſtri metallici appellant, 
nec, meo judicio, inepte; ſiquidem ignis calore, ut glacies ſolis, 
liqueſcunt et fluunt. Var ii autem et jucundi colores eis inſidunt. 
Bergmannus, p. 466. 

. + De lapidibus, 4 19. 
FA which 
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which the ancients, with much aſtoniſhment, tell 
us ſhone in the dark; though it is certain that 
the principal part of them were only light-mag- 
nets, as they are called, or ſuch as retain, for a 
certain period, the light they have abſorbed in the 
day time *. The obſervation, however, that ſparry 
fluor emits light, after it is heated, ſeems to have 
been firſt made when artificial phoſphorus excited 
the enquiry of naturaliſts and chemiſts ; and when 
they began to ſearch, in their own country, for 
ſtones which, in the property of emitting light; 
might have a reſemblance to the Bologna ſpar, 
made known about the year 1630. It is well 
known that the latter is prepared for that purpoſe 
by calcination. Stones of the like kind were 


ſought for ; and among theſe ſparry fluor, which 
is not ſcarce in Germany. 


In my opinion, the obſervation was made in 
the year 1676 ; for in that year Elſholz informed 
the members of the ſociety for inveſtigating na- 
ture, that he was acquainted with a phoſphorus 
which had its light neither from the ſun nor from 
fire, but which, when heated on a metal plate 


* The greater part of thoſe paſſages in the ancients which 
relate to this ſubje& have been collected by Du Fay, Boſe and 
Cohauſen, See a paper on the light of diamonds in Phyſſchen 
abhandlungen der Parifer academic, xi. p. 38. Diſcours ſur la 
lumitre des diamant, publiſhed at Gottingen in 1745; and Lu- 
nen novum phoſphoris accenſum, 4 Cohauſen. Amſtel. 1717, 8vo. 


over 
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over glowing coals, ſhone with a blueiſh white luf. 
tre; fo that by ſtrewing the powder of it over 
paper, one might form luminous writing. I doubt 
much whether this experiment was ever tried; at 
leaſt. I find no farther account of it in the papers 
of the ſociety, nor in the re- publication of the 
above author's firſt Har es, which appeared in 
ag ; | 


$+ 


As far as * know, Kirchmaier, profeſſor at Wit: 
2 was the firſt who diſcloſed the ſecret, 
in the year 1679 +. Both call this phoſphorus 
er ; : = the 


Joan. Sigiſm. Elſholtiũ De phoſphoris quatuor obſervatio. 
Berolini 1676, one ſheet quarto. Alſo De phoſphoro liguido ob- 
\ſeroatid. Bercl. 1677, half a ſheet quarto ; and De phoſphoris 
obſervationes, quarum priores lina antea jam elites, iertia vero prima 
numc vice prodit. Berol. 1681, two ſheets quarto. This edition 
contains both the firſt papers with ſome new obſervations. The 
firſt papers may be found allo in Zphemerid. ac nat. cur. Dec. i. 
an. 8. ob, 13, p- 32. The paſſage relating to this ſubject is as 
follows :' Phoſphorus ſmaragdinus. Is ſplendorem ſuum non ex 
ſolaribus radiis, aut ex illuminato acre colligens ; ſed ex igne 
ipſo. Ejus ſcilicet particulam fi lamine argentez aut cupreæ 
3mponas, adhibito carbonum ſubtus calore, ſplendorem ex cæ· 
ruleo albicantem mox percipies, adeo ut, fi materiam illam in 
notas aut literas digeſſeris, legere nitentem commode ſeripturam, 
poſſis. Quare vero tertio huic (phoſphoro) id nomen indiderim 
et qua ratione parandus ipſe it, alteri ſervo occaſioni. 


+; Ante annos paucos admodum inventus miocralis. alicujus, 
"ai et proprietatibus in quibuſdam fimilis ſmaragdo, ab artifi- 
eibus duohus mihi peramice notis uſus cit, Canficiendi pbol- 
phori 


15 
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the ſmaragdine ; becauſe the ancients ſpeak much 
of luminous emeralds ; and becauſe green ſparry 
fluor is often exhibited as an emerald. Kirchmaier 
calls this mineral alſo heſperus and veſperugo; 
and theſe names have been often given ſince to 
ſparry fluor, as jn the receipt before mentioned 
for making a liquid to etch on glaſs. Kirchmaier's 
information, however, muſt have been very little 
known; for the Jeſuit Caſatus, who, in 1684, 
wrote his Treatiſe on Fire, was not acquainted 
with it, as he has inſerted only the words of 
Elſholz . This obſervation muſt have been new 
to Leibnitz himſelf, and to the Academy of Sci- 
ences at Berlin, in 1710; for the former then 


phori et repræſentandi modus levis atque brevis ille. Recipe q. v. 
mineralis viridis ſmaragdum pene referentis ; contere in pulve- 
rem, aqua madefac communi, pulvis inſtar ut fiat. Pencillo poſ- 
tea in lamina cuprea, magnitudine vel orbis, vel majoris plani 
alicujus manubrio ĩnſtructa literes, quaſcunque voles, in lamina 
deſcribe crafſiuſculas Ardentibus ſuper impone prunis vaſculo 
exceptis. Phænomenon ſpectabis in obſcuro amceniſſimum, fine 
fumo et odore lucens. Sed, at verum fatear, nec uſum, nifi cu- 
rioſi animi explendi, artificium hoc, neque diuturnitatem habet. 
Pectus ergo avidum ſciendi meliora fatiare nequit, five heſperus 
vocetur, five v:ſperugo. Geor. Caſp. Kirchmaieri De phoſphoris et 
natura lucis, net non de igne, commentatio epiſtolica. Wiitebergæ, 
1680. 4to. p. 7. This heſperus muſt not have been known to 
Thom. Bartholin in 1668 ; at leaſt it is not mentioned in his 
book De luce. Hafniz 1669, 8vo, 


* Diſſertat. phyſicæ de igne. Francof, et Lipſ. 1688. 4to. 
p. 353. 
mentioned 
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mentioned it to the ſociety as a philoſophical 
novelty *. 


I ſhall remark, in the laſt place, that the ma- 
nufacturing of veſſels and ornaments of every 
kind from ſolid ſparry Quor was begun in Derby- 
ſhire, in the year 1765 +. The articles formed 
of it are in England called ſpar ornaments, and 
ſometimes blue. jobn. Many beautiful colours muſt, 
as is ſaid, be brought forward by means of fire. 
But the heat muſt be applied with great caution 
for ſparry fluor, as is well known, by a ſtrong 
and particularly a ſudden heating, cracks, and loſes 
its tranſparency.-—Since writing the above, I find 
that Mr. Raſpe ; denies this bringing forward of 
colours by fire. | 


* Miſcellanea Berolin, 1510. vol. i. p. 97: The ſparry fluor 
earth, or phoſphoric earth, as it is called, which, in latter times, 
has been found in marble quarries, and which ſome, at preſent, 
confider as an earth ſaturated with phoſphoric acid, is mentioned 
by the Swede Hierne, in Prodromus hift. nat. Sueciæ. Henke! 
had never ſeen it. See his Kleine ſchriften, p. 599. 


+ Watſon's Chemical Eſſays, ii. p. 277- 


t A deſcriptive catalogue of engraved gems, by James Taſſe. 
London 1791. 2 vol. 4to. i. p. $1. 
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Tuar the firſt expreſs mention of ſoap occurs 
in Pliny and Galen, and that the former declares it 
to be an invention of the Gauls, though he prefers 
the German to the Gallic ſoap *, has already been 
remarked by many. Pliny ſays that ſoap + was 
made of tallow and aſhes ; that the beſt was made 
of goats” tallow and the aſhes of the beech tree, 
and that there were two kinds of it, hard and ſoft. 
The author of a work on ſimple medicines, which 
is aſcribed to Galen, but which however does not 
ſeem to have been written by that author, and of 
which only a Latin tranflation has been printed, 
ſpeaks of ſoap being made by a mixture of oxen, 
goats?, or ſheep's tallow, and a lye of aſhes ſtrength- 


In thoſe works which were certainly written by Galen, I 
have found the word camwr twice. It occurs in De compoſitione 
pharmac. ſecundum locos, ii. 2. p. 279, and lib. v. cap. 5, p- 303 
FaTwm; YRrAMLOY MTpAy jigs, 

Plin. xviii. 12. ſet. 51. p. 475: Sevum caprinum cum cal- 
ce - « Prodeſt et ſapo; Galliarum hoc inventum rutillandis 
capillis. Fit ex ſebo et cinere. Optimus fagino et caprino z due 
obus modis, ſpiſſus ac liquidus. Uterque apud Germanos — 
in uſu viris quam feminis. 

+ It is beyond all doubt that the words ſabe and care were 
derived from the German ſepe, which has been retained in the 
low German, the oldeſt and original dialect of our language. Ia 
the high German this derivation has been rendered a little more 
undiſtinguiſhable by er þ being changed into the harder . Such 
changes are common, as ſchap, ſcbafs ſehip, ſchiſi ce. 

| ened 


| 
| 
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ened with quicklime. He ſays the German ſoap 
was the pureſt, the fatteſt, and the beſt, and that 
the next in quality was the Gallic *. This account 
correſponds more exactly with the procefs ufed in 
Germany at preſent ; whereas the French uſe mi- 
neral alkali, and inſtead of tallow employ oil, 
which appears to be a later invention. Pliny in his 
deſcription does not ſpeak of quicklime; but as he 
mentions a mixture of goats tallow and quicklime 
a little before, it is probable that the uſe of the 
latter was then known at Rome. Gallic and Ger- 
man ſoap are often mentioned by later writers f, 
as 


®* Sapo conficitur ex ſevo bubulo vel caprins aut vetvecino, 
et lixivio cum calce ; quod optimum judicamus Germanicum ; 
eſt enim mundiſſimum et veluti pinguiſſimum, deinde Gallicume 
Verum omnis ſapo acriter relaxare poteſt, et omnem ſordem de 
corpore abſtergere, vel de pannis, et exficcare ſimiliter ut nitrum 
vel aphronitrum, mittitur et in cauſtica, De ſimplicibut medi- 
caminibus, p. 90. G. In another bock, aſcribed to Galen, the 
greater part of which is taken from Aëtius, and of which a Latin 
tranſlation only remains, De dynamidiis, p. 28. G, according to 
Geſner's edition ſtands ; Recipe ſaponem ſpatarenticum, and p. 31. 
C, emplaſirum de ſapone ſpathulano. Theſe epithets, in my opinion, 
ſignified ſoap which was ſo ſoft that it could be ſpread. 

+ The paſſages with which I am acquainted are as follows: 
Theodor. Priſcianus, lib. i. cap. 3. De crementis capillorum - - - 
Attamen Gallico ſapone caput lavabis. Saponatum occurs allo 
lib. i. 18. Sammon, cap. 12, ver. 155: Attrito ſapone genas pur · 
gare memento. ' Pin. Yaler. i. 23: Gallicus ſapo; and cap. 21 
Saponarius, which word Barth in his Adverſaria, p. 1671, tran: 
lates a retailer of ſoap. Paul. Zgin. lib. vii. in the alphabetical 
catalogue of drugs, p. 639 ; car gurrin; raping, Sapo exter · 

2 , ſoriam 
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as well as by the Arabians*, ſometimes on account 
of their external uſe as a medicine, and ſometimes 
on account of their uſe in waſhing clothes. The 
latter purpoſe is that for which ſoap is principally 
employed in modern times; but it does not ſeem 
to have been the cauſe of German ſoap being in- 
troduced at Rome, Waſhing there was the occu- 
pation of indigent ſcourers, who did not give 
themſelves much trouble concerning foreign com- 
moditiess The German ſoap, with which, as 
Pliny tells us, the Germans coloured their hair red, 
was imported to Rome for the uſe of the faſhion- 
able Roman ladies and their gallants. There is no 
doubt that the pi Mattiace, which Martial recom- 
mends as a preventative of grey hair ; the caujſtica 


foriam vim habet. Areteus De diuturnis morbis, ij 1 3. p- 98: 
Ad curationem elephantiaſeos ſunt medicamenta innumera Celta- 
rum, quos hac tempeſtate Gallos vocant, Nitroſis quoque illis 
ſactitiis globis, quibus velaminum ſordes expurgant, ſaponemque 
vocant (the + ſoap therefore appears to have been formed into balls ), 
| illis globis corpus in balneo detergere optimum eſt, Ae3us De 
arte med. vi. 54. and xiii. 126, Stephanus quotes from the 
ſcholiaſt of Theophraſtus the diminutive oawwner, The paſſage 
may be found Zdyl. iii. 17. according to the edition of Reiſke, 
P- 51: Eunyw 1d xabayu, if iv cunyuea To 0aruna, Trallianus: 
TaXAunev 7aTuwg arrAug av; u TY NEIQ, 


* Serapio, according to Brunfel's edition, cap. 348: Sapo 


ell bonus ad maturandum apoſtema - - -Raſes De fimplic. p. 397 : 
Sapo calidus exiſtit, qui ulcerans 8 in ipſo fortem efficit ab- 


ſterſionem. 
+ Mart, xiv. 274 This ſoap acquired the epithet of Mattiacum 
from the name of a place which was in Heſſe, 
vol. 111. R | Jpuma 
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ſpuma with which the Germans dyed their hair *; 
and the Batavian foam or lather which the Romans 
employed for colouring theirs , were German 
ſoap. It is probable that the Germans tinged it 
with thoſe plants which were ſent to Rome for dye- 
ing the hair { ; and according to the modern man- 


* Cauſtica Teutonicos accendit ſpuma capillos, 
Captivis poteris cultior eſſe comis. Mart. xiv. 26. 


Theſe lines are generally explained in this manner. Dye thy 
hair with ſoap, and it will become more beautiful than that of 
the Germans.” But in this caſe all the wit of the advice is loſt ; 
and the expreſſion eris cultior quam come captive, ſeems to me 
to be very improper. I ſhould rather tranflate them as follows: 
Let the Germans dye their hair with pomade; as they are 
now ſubdued, thou mayſt ornament thyſelf better with a peruke 
made of the hair of theſe captives.” This was a piece of deli- 
cate flattery to Domitian and the Roman pride. That prince 
thought he had conquered the Germans; and the moſt beau- 
tiful German hair, that which was not dyed, could be procured, 
therefore, at Rome, much eaſier than before. If the title of this 
| epigram was written by Martial himſelf, it contains the firſt mea · 
; tion of the word /apo. | 
+ Fortior et tortos ſervat velica capillos, 
Et mutat Latias ſpuma Batava comas. 
Mart, viii. 23, 19. 

The firſt line of the above proves that people then covered their 
heads, in the night time, with a bladder to keep their hair, after 
it was dreſſed, from being deranged ; and a bladder was un- 
doubtedly as fit for that uſe as the nets and cawls employed for 


—  —_—_ —  —_— .— - = 


the like purpoſe at preſent, 
t Femina canitiem Germanis inficit herbis. 
Ovidius De arte amandi, iu. 163. 
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her of ſpeaking, it was more properly a kind of 
pomade than ſoap. 

It appears that the Romans at firſt conſidered 
hair-ſoap as an ointment made from aſhes ; for we 
read in various paſſages of ancient authors, that the 


hair was dyed by means of aſhes, or an ointment 
made of aſhes and a certain kind of oil. It is how- 


ever poſſible that they may have had ſuch an oint- 


ment, which undoubtedly would be of a ſapona- 
ceous nature, before they were acquainted with the 


German ſoap, or that they imitated the German 
pomade with different variations . 


As ſoap is every where uſed for waſhing at pre- 
ſent, a queſtion ariſes what ſubſtitutes were em- 
ployed before it was invented. Thoſe with which 


+ Valer; Max. i. 5; p. 135: Capillos cinere rutilarunt. 
Ad rutilam ſpeciem nigros flaveſcere crines, 
Unguento ciueris prædixit Plinius auctor. 
2. Serenus, De medic. iv. 56. 

Serenus ſeems to allude to a paſſage of Fliny xxiii. 2. p. 366, 
where he ſpeaks of an ointment made from the burnt lees of vi- 
negar and oleum lentiſcinum. The ſame thing is mentioned in 
Dioſcorides, v. 133. p. 379. Servint, En. iv. quotes the following 
words from Cato: Mulieres noſtræ cinere capillum ungitabant, 
ut rutilus eſſet erinis. Alex. Trallianus, 1, 3, gives directions 
how to make an ointment for grey hair from ſoap and the aſhes 
of the white flowers of the verbaſcuin. The cinerarii, however, 
of Tertullian, lib, ii. ad uxor. 8. p. 641, ſeem to have been 


only hair-reſſers, who were ſo called becauſe they warmed their 


curling· irons among the hot aſhes. 
R 2 I am 
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Tan acquainted I ſhall mention and endeavour to 
illuſtrate. They are all till uſed, though not in ge- 
neral ; and they are all of a ſoapy nature, or, at 
leaft, have the fame effects as ſoap z ſo that we may 
ay the ancients uſed ſoap without knowing it. 


Our ſoap is produced by a mixture of lixivious 
ſalts and tallow, by which means the latter becomes 
ſoluble in water. The greater part of the dirt on 
our linen and clothes conſiſts of oily ſweat or 
gteaſe, or duſt which that greaſe attracts, and 
"which either cannot be waſhen out, or can be 
waſhen out only very imperfectly, by water alone. 
But if warm water, to which lixivious falts have in 
any manner been added, is taken, and if dirty 
cloth be rubbed in it, the greaſy dirt unites with 
the ſalts; becomes ſaponaceous; and is ſo far ſo- 
luble in water that it may be waſhed out, There 
are alſo natural juices which are of a ſoapy quality, 
in the ſtate in which we find them, and which can 
be employed in the ſtead of artificial ſoap. Of 
this kind is the gall of animals, and the ſap of 
many plants. The former being leſs ſtrong in its 
effects on account of its ſlimy nature, is uſed at 
- preſent particularly for coloured ſtuffs the dye of 
which is apt to fade. As far as I know, however, 
it was not employed by the ancients *, but it is 


Pin ti. p. 474+ ſays : that ſpots of the ſkin may be removed 
by means of ox's gall. Maculas tollit fel tauri. 
& 3 certain 
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certain that in waſhing they uſed en 
plants. | 


In the 3 periods, it appears that clothes 
were cleaned by being rubbed or ſtamped upon in 
water, without the addition of any ſubſtance what- 
ever. We are told by Homer, that Nauſicaa and 
her attendants waſhed their clothes by treading 
upon them with their feet in pits, into which they 
had collected water . The epithet black, which 
the poet gives to the water, might induce one to 
conjecture that it had been mixed with aſhes, 
which would convert it into a lye; but where were 
the aſhes to be found ? Had they brought them 
along with them, the bard, where he before enu- 
merates every thing that they carried with them, 
and even oil, would not have failed to mention 
them; and ſuch a conjecture is rendered entirely 
groundleſs by his applying the ſame epithet to pure 
water, in other places, where nothing can be fup- 
poſed to have coloured it T. Water, when it ſtands” 


*— — =» — -] Poor Hb, 
Tribe, Ni Rl ple bows e Tpopeporons. | 
— — — — — et inferebant in nigram a quam; 
Conſtipabant autem in ſcrobibus ceſeriter certamen profe- 
rente. | Odyf. vi. 91. 


+ Tliad, ix. 14. dr xpam Huge eiu x34: R z 
Sicut ſons nigre aqua, qui obſcuram fundit aquam. This com- 
pariſon is repeated in the ſame words, Iliad, xvi 4. Theocxitus 
alſo, Idyll. xvi. 6a, ſays : . 
gra lavare impurum laterem. ‚ 


R 3 in 
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in deep pits, reflects ſo few rays of light, that in a 
Poetical ſenſe it may very properly be called black. 


We find however mention made at later periods 
of aſhes, and a lye of aſhes employed for waſhing; 
but, I think, very ſeldom, and I do not know how 
old the uſe of them may be. According to Pol- 
lux *, konia, mentioned by Ariſtophanes and Plato, 
was a ſubſtance uſed for waſhing ; and he ſays ex- 
preſsly, that we are to underſtand by it a lye of 
aſhes. This I mention for the ſake of thoſe, who, 
like me, place little confidence in the terms of art 
given in dictionaries f. With the above lye, oil 
and wine jars were cleaned t; and it was em- 
ployed alſo for waſhing the images of the-gods ||, 
The method of ſtrengthening the lye by means of 
unſlaked lime was known, at any rate, in the time 
of Paulus Egineta 9; but it appears that the Ro- 
* Onomaſt, vii. 11, 39. p. 713, 714. 

-+ For abundance of theſe I ſhall refer to Dioſcorides, i. 186. 


p: 88. The clear lye which drops from the aſhes was called un 
gart dal dn buen (from nber, percolo) In the Geopon. x. 29, 
p. 697, the lye of the baths is called xo R. 
+ Geopon, vii. 6. p. 475. Plin. xiv. cap. 21. p. 727. Colu- 
mella, xii. 50. 14. p. 818. 5 
ll Sordeſcunt divi, et ad ſordes eluendas lavantibus aquis opus 
atque cineris frictione. Arnol ius, vii. p. 237. 
$ Lib. vii. Kona, To or miprAvue Ty; TiQpa; onpatlirai. Es 01 


rech na TITAYOY n HD, aur sp Txy n, in in 
X04 ere gaαH 0/0uagne:. Lixivium quaſi lotura eineris. Si 


calcem aſſumat Cinis, — lixivium facit, quod 


2 TpurToraxre nominant, 
| mans 
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mans were not acquainted with the ſalt itſelf which 
is procured by diſſolviug common wood-aſhes in 
water : I mean, they did not underſtand the art of 
producing it in a dry ſolid form, or of boiling 
potaſhes. | 


On the other hand, that fixed lixivious ſalt, the 
mineral which nature preſents in many of the ſouth- 
ern countries, was long known and uſed in waſh- 
ing. This was the nitrum, or, as the people of 
Attica pronounced it, the litrum, of the ancients, as 
has already been remarked by others . It would 
however be worth the trouble to inveſtigate the 
proofs ſtill farther. By examining them with more 
mineralogical and chemical knowledge than have 
bitherto been employed for that purpoſe, they 
might be farther ſtrengthened, and ſerve to illuſ- 
trate many obſcure paſſages. For my part, I have 
neither leiſure nor room here to undertake ſuch a 
taſk, though I have collected many obſervations 
relative to that ſubject. It is certain at any rate, 
that the ancients employed nitrum for waſhing, and 
it is evident from the teſtimony of various authors, 
that it was much uſed in the baths +. 

The word ur in Pollux, x, 31, 135. p. 1317, ought not 
to have been tranſlated ſapo. 

+ Cicer. Epiſt. famil, viii. 14. Cypriani Epiſt. 76. Pollucis Onom. 
Ville 9, 39. p. 713, 714. x. 135. p. 1317. Athanaf, De virgini- 
tate, i. p. 827. ed. Comelin. Ovid. De medicam. facie, ver. 73 et 
85. Phavorini Dictionar. p. 527: NiTpoy oarwnon, 1 (£1905 ravpixoyy 


raga ro vi go. Gyneſius calls clothes waſhed with , urgovheN, 
R 6: That 
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That the people of Egypt, in the time of Pliny, 
made mineral alkali alſo from the aſhes of ſome 
plants, we have reaſon to conclude, becauſe he ſays 
that it was neceſſary to put the Egyptian nitre into 
veſſels well corked, elſe it became liquid“. Na- 
tural alkali is never liable to do ſo, unleſs it be 
very much burnt ; and as no reaſon is aſſigned for 
its aſſuming that form, we may believe that the 
Egyptian alkali was the ſtrongly burnt aſhes of 
thoſe plants which are ſtill uſed in Egypt for mak- 
ing ſalts, and perhaps the ſame with which the Spa- 
niards were made acquainted by the Arabians, and 
which they cultivate for making ſoda. 


Strabo ſpeaks of an alkaline water in Armenia, 
which was uſed by the ſcourers for waſhing 
clothes 4. Of this kind alſo muſt have been the 
lake Aſcanius, which is mentioned by Ariſtotle 1, 
Antigonus Caryftius ||, and Pliny §. It is worthy 
of remark, that the ancients made ointments of 
this mineral alkali and oil, but not hard ſoap, 
though by theſe means they approached nearer to 
the invention than the old Germans in their uſe of 
wood-aſhes ; for dry ſolid ſoap can be made with 


Egyptium in vahks pon acre: ne liqueſcat, 
+ Lib. xi. p. 801. | 

t De mirabil, auſcult. c. 54. p. 111, 

|| Hiſtor, mirabiles, c. 162. p. 216. 


4 Lib, xxxi. 30, p. 564, 
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more eaſe from the mineral than the vegetable al- 
kali; and when Hungarian, French, and German 
ſoap are of equal goodneſs, the laſt does more cre- 
dit to the manufacturers becauſe they cannot em- 
ploy the mineral alkali. I ſhall here obſerve, that 
this alkali was uſed for waſhing by the Hebrews, 
and that it occurs in the facred writings under the 
name of borith . 


The cheapeſt, however, and the moſt common 
article uſed for waſhing, was the urine of men and 
animals, When this excrement becomes old, the 
alkali diſengages itſelf, which may be perceived 
by its fetid ſmell ; and ſuch alkaliſed urine being 
warmed, and employed to waſh greaſy clothes, 
produces the ſame effects as the nitrum of the an- 
cients. It is ſtill uſed for the like ee in our 
cloth manufactories. 


J. D. Michaelis Commentationes, Bremæ 1774, 4to. p. 151, 
] muſt mention alſo C. Schoettgenii Antiquitates fulloniæ, added to 
his Antiguitat. trituræ. Traj. ad Rhen. 1727, 8 ro. My readers 
will do me a pleaſure if they compare the above work with this 
article, No one will accuſe me of vanity when I pretend to under- 
ſtand the theory of waſhing better than the learned Schortgen; but 
if I have explained the paſſages which he quotes, in a more ſatiſ- 
factory manner, and turned them to more advantage, I muſt aſcribe 
this ſuperiority to my knowledge of that art. I ſhall here take 
occaſion to remark, that there is no ſubject, however trifling, 
which may not be rendered uſeful, or at leaſt agreeable, by being 
treated in a ſcientific manner ; and to turn ſuch into ridicule, in- 
ſlead of diſplaying wit, betrays a want of judgment. 


To 
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To procure a ſupply of it, the ancient waſhers 
and ſcourers placed at the corners of the ſtreets, 
veſſels which they carried away after they had been 
filled by the paſſengers, who were at liberty to uſe 
them; and the practice of having ſuch convenien- 
cies was certainly more decent than that of employ- 
ing the walls of churches and other buildings, 
which the police of Dreſden forbade fome years 
ago, but with no effect. At Rome, that which at 
preſent ſpoils and renders filthy our nobleſt edi- 
fices, was converted to uſe. When clothes were 
waſhed, they were trod upon with the feet, as 


is the caſe in the cloth-manufactories at Leeds, 


Halifax, and other places of England, where the 
urine is collected by ſeryants, and ſold by meaſure 
to the manufacturers under the name of old lant. 
On account of the diſagreeable ſmell attending 
their employment, ſcourers at Rome were obliged 
to refide either in the ſuburbs, or in ſome o the 
unfrequented ſtreets *. 


* Plin. xxviii. 6, p. 456: Virilis urina its medetur, ar- 
gumento fullonum, quos ideo tentari morbo negant. Lib. xxviii. 
8. p. 459: Urinam camelorum fullonibus utiliſſimum eſſe tra- 
dunt. P. 459: Maculas e veſte urina ablui. Martial, vi. ep. 93- 
Athen, Deipno/. xi. p. 484: Fullones, abſtergendis veſtium ſor- 
dibus, eas urina madefaciunt. Macrobius, Saturn. ii. 12, ſpeak · 
ing of drunk people: Dum eunt, nulla eſt in angiporto amphora, 
quam non impleant, quippe qui veficam plenam vini habeant. In 
the old editions this paſſage occurs, lib, iii. cap. 16, or, as Bero- 
aldus ſays, cap. 17. It 1s reh in Job. Sargſberg. Polior. 
viii. 

7+ P· 479+ My 
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My readers here will undoubtedly call to re- 
membrance the ſource of taxation deviſed by 
the emperor Veſpaſian, who, as his hiſtorians tell 
us, urinæ vectigal commentus eſt *. It is not cer- 
tainly known in what manner this impoſt was re- 
gulated. Did the emperor declare that article, 
which was not ſubterraneum rarius, to be a regale 
as a res derelifa, ſo that the ſcourers were obliged to 
pay him what he thought a reaſonable ſum pro- 
portioned to the benefit which they derived from 
it? Or was it impoſed only as a poll-tax ? For 
every tax upon any thing indiſpenſably neceſſary 
to all, is, to ſpeak in the language of finance, the 
ſame as what is called a poll-tax, or a tax paid by 
every one who has a head. The latter conjecture is 
the moſt probable, eſpecially as this tax continued 
two centuries, till the time of Anaſtaſius, and as we 
read alſo of vedigal pro urina jumentorum et canum, 
which was exacted from every perſonwho kept cattle, 
Veſpaſian therefore was not fortunate in the choice 
of a name for his tribute, which on that account 
muſt have been undoubtedly more deteſted. A 
poll-tax at prefent is called. by thoſe who do not 
ſpeak favourably of it, the Turkiſh-tax, becauſe 
the Turks impoſe it on all unbelievers. When it 
was introduced by Louis XIV, in 1695, he called 
it Ia capitation. 

- * Sueton. in Vita Veſpaſ, viii. 23. Lipſut De magnitudine Ro- 
mana. The principal part of the information on this ſubject, in 
the latter, is taken from G. Cedrenus, = * 
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Of plants with a ſaponaceous juice the ancients, 


ut any rate, uſed one inſtead of ſoap ; but it is dif- 


ficult or rather impoſſible to define it. I ſhall not 
therefore coment myſelf merely with tranſcribing 
the paſſages where it is mentioned; but I ſhall ar- 
range whatever I can find reſpecting it in ſuch a 
manner, as, according to my opinion, the names 
ya plants ought'to be explained in dietionaries. 


ne 3 Latinis 3 * 
RIA, et Plinio etiam RApicuLa. 


1. Eſt Planta ſpinoſa, Th, Pl. 
4. | Grata aſpectu, ſed ſine odore, Th, Pl, 
3. Folio ole, Pt. vel papaveris Heraclei, 75. 
a born Caule ferulaceo, tenui, lanuginoſo, eduli, Pl. 
5. Radice magna, acri, medicinali, Pl. D. ſpu- 
"" Floret ſtate, Th. Pl. ſed ſemen nullum, Pl. 
8 7. Naſcitur ſaxoſis et aſperis locis, Pl. 


K "00 Sponte, præcipue in Aſia Syriaque ; trans Eu- 
Phratem laudatiſſima; ſativa ubique, Pi. 


| a Radix conditur ad lanas lavandas, Th. Pl. 
D. Col. et alii. ; 


10. Herba ovibus lac auget, Pl.“ 
ed : | | The 


Pl. here ſtands for Pliny; Th. for Theophraſtus; D. for 
4 Dioſcorides ; 
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The above is all that the ancients have told us 
reſpecting this plant. The information is indeed 
very ſcanty, and at the ſame time it is not alto- 
gether certain; but even if it were, it would be ſuf- 
ficient only to confute ſome conjectures, but not 
to eſtabliſh the ſyſtematic name of the plant. I 
call the properties of it deſcribed to us uncertain: 
Firſt, becauſe I do not know whether Pliny did not 
mean to diſtinguiſh the wild plant from that which 
was cultivated, and many have underſtood as al- 
luding to the former that which I have applied to 
both. Secondly, becauſe the words of Theophraſ- 
tus, being in one paſſage evidently corrupted, will 
admit of various conſtructions ; and becauſe in an- 


Dioſcorides; Luc. for Lucian; and Col. for Columella. The fol- 
lowing are the paſſages alluded to : 
Plin, xix. 3. ſect. 18. p. 161. xxiv. 11. p. 341; ; and 17. p. 352. 
XXIX, 3. p. 0 
Theophraſti Hiſt. plant. vi. 7. p. 659. ed. Stap. vi. 3. p. 588. 
ix. 13. p. 1093. In the firſt paſſage it is ſaid: Herba lanatia 
dicta; flos aſpectu pulcer, ſed caret odore. According however 
to the common reading of the original it ought to be: Struthium 
dictum; flos adſpectu pulcer, et eſt odoratus autumno, Scaliger's 
emendation is: Struthium dium, flos adſpectu pulcer, ſed fine 
odore. Autumni floret lili alterum genus. This is the more 
probable, as Pliny ſays in the ſame order: Grata adſpectu. ſed 
line odore. 
Dioſcorid. ii. 193. p. 156, Notha. p. 447- 
Lucianus, in Alexand. cap. xii. edit. Bipont. v. p. 75. 
Columella, xi. 2. 35. p. 753: Radix lanaria. 
It would appear that the ancients were acquainted with differ - 


ent kinds of frathium; for Celſus, vi. 5. p. 346, names in a receipt 
Hrutbhium album. : 


4 other, 
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other, on account of ſome exceptions, of which he 
ſpeaks, they appear at leaſt to me unintelligible, 
Thirdly, becauſe Pliny, who gives us the beſt ac- 
count of it, is the only author who calls the ftruth;- 
am or ſoap- plant radicula, a name by which is rather 
to be underſtood a dye · plant of the ſame kind is 
madder. We have reaſon therefore to ſuſpect that 
he has confounded the properties of the two plants, 
eſpecially as the fourth property was aſcribed by 
others to a rubia, aſperula, or galium, which was 
cultivated in Syria, and named often radicula Si- 
aca. On the other hand, this diminutive is very 
ill ſuited to a root which Pliny himſelf calls large. 


The words of that author, 7ingenti, quicquid it 
cum quo decoquatur, have been by ſome explained, 
as if he meant that the fruthium was a dye-plant, 
though as a ſoapy plant it muſt have been deſtitute 
of colour; and they have hence deduced a proof 
that Pliny confounded the fruthium with the radi- 
cula uſed in dyeing. On the other hand, Hardouin 
reads unguentis inſtead of tingenti. He aſſures us 
that he found the former in manuſcripts, and is of 
opinion that the ſap of the fruthium was uſed 
alſo for ointments. 


In my opinion, however, tingenti muſt be re- 
tained ; and the meaning is that when cloth was 
to be dyed it was neceſſary to prepare it for that 
purpoſe by ſoking it ang waſhing it with the gy 

5 
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of this plant. This he expreſsly tells us himſelf : 
tingentibus et radicula lanas preparat. It is proba- 
ble that che ancient dyers mixed their dye-liquors 
with the juice of the fru/bium, for the ſame pur- 
poſe as bran and the ſeeds of fenugreek are added 
to dye-liquors at preſent ; that is, to render them 
thicker and ſlimier, in order that the colouring par- 
ticles may be longer and more equally ſuſpended 
in or diffuſed through them“. The words guid- 
quid fit cum quo decoquatur will now become intelli- 
ble. Whatever may be employed for dyeing, ſays 


the author, the addition of the juice of the Aru- 
thium is ſerviceable. | 


As what has been ſaid contains nothing that can 
enable us to determine the genus of the ſtrutbium 
according to the rules of botany, we may be al- 
lowed to conjecture that it was one of thoſe plants 
ftill uſed for the like purpoſe in Italy and other 
neighbouring countries. Fuchs thinks it muſt 
have been the /aponaria officinalis (ſoap-wort), the 
roots of which indeed contain a ſaponaceous juice 
that readily changes the ſpittle into foam. The 
root was employed ſor that purpoſe by the impoſ- 
tor in Lucian; and the juice is uſed at preſent for 
cleaning wool and cloth. In the Helvetian Alps, 
the ſheep are waſhed with a decoction of the plant 
and its roots before they are ſhorn; and with a 


+ Porners Aulcituog Zur Farbekunſt, p. 31. 


mixture 
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mixture of aſhes it ſerves for cleaning linen “. 
The taſte of it is ſo ſharp, that it is compared by 
ſome to that of the ſmall burnet-ſaxifrage +. 


This ſaponaria officinalis, however, differs too 
much from the remaining properties of the 
Arutbium. Its root is as thick only as a quill, or 
at moſt as one's finger. The ſtem, which is three 
feet in height, throws out many branches, and can- 
not be called caulis ferulaceus, tenuis. It is not 
rough and prickly, and, inſtead of growing in poor, 
rocky foil, it is rather fond of deep ground, and 
the borders of corn-fields. 


We may, therefore, conjecture with more proba- 
bility that the gyp/ophila ſtrutbium LIx x. || a plant 
| ; ſtill 


Bock, Kriuterbuch, p. 296. Herr, Alpenreiſe, ii. p. 185. 
Bergius, Mater. med. p. 371. Bobmers n eee 
Manzen, i 1. P- 774+ 

+ Cartheuſer, Diſſertat. de radice ſapon. 1760. 


t Thoſe numbered 3, 4, 5, 6. 


This plant belongs to thoſe European vegetable productions 
which have not yet been completely deſcribed, and of which accu- 
"rate figures have not been given. It was ſent by Imperati to Caſp. 

Bauhin, under the name of lanaria veterum; andthe latter made 
it firſt known in his Pizax plant. iv. p. 206. The former deſcribed 
it himſelf, and gave a bad engraving of it, in Hiſt. nat. p. 871- 
*L6fling found this plant on the Spaniſh mountains, as well as in 
the neighbourhood of Aranjues ; and he relates, that in the pro- 


vince of la Mancha the people boil clothes that are to be waſhed, 
with 


7 * „ - — 8 1 a 
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ſtill uſed for waſhing in the lower part of Traly and 
Spain, is the ruthium of the ancients, This opi- 
nion acquires ſome ſtrength by its being adopted 
among the Italians and the Spaniards ; and becauſe 
the plant, as Pliny ſays, grows in a rocky ſoil and 
on the mountains, It is alſo ſtill called 7anaria by 
the Calabrian peaſants. It has a tender ſtem ; its 
leaves are ſo like thoſe of the olive tree that they 
might be compared to them by thoſe who are not 
botaniſts; and its root is large, but it is neither 
rough nor prickly. This contradiction may be 
accounted for by ſuppoſing that Pliny, through a 
miſtake, of which I have already accuſed him, 
aſcribed falſely to the ſoap-plant the prickly or 
rough leaves of the dye-plant which had an af- 
' finity to madder. But even after this explanation 
there ſtill remains to be got over a dubious paſ- 
ſage of Theophraſtus, who, indeed, ſeems to make 
the plant prickly alſo. | 


] do not, therefore, place entire confidence in 
this opinion; but ſuſpect rather that we ſhall re- 


with the root of this plant inſtead of ſoap. (The three laſt 
words, however, appear to have been added by his tranſlator.) 
Reiſebeſchreibung, p. 105. Linnæus did not hefitate to declare” 
the fruthium of the ancients and the firuthivm of his ſyſtem to be 
the ſame plant; and he gave his countrymen reaſon to hope 
that their gyp/ophila ſaſtigiata, which has a great reſemblance to 
it, might be emp en in the like n manner. e . Academ. 
* 


Vol. III. . ceive 
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ceive from the Eaſt an account of a plant, ſtill uſed 
there, which will correſpond more exactly with 
the ſoap-plant deſcribed by Pliny. I am inclined 
to think that I have already found ſome precurſory 
information reſpecting it in Bauhin “, who ſays 
that, in Syria, there is another kind of ſoap- plant, 
which has prickly leaves like the thiſtle, and a 
thick root of a ſharp acrid taſte. The root, he 
adds, was employed for waſhing clothes and wool ; 
and the confectioners of Damaſcus formed of it, 
with honey and wine, a kind of ſweetmcat which 
appeared. as white as if it had been made of the 
fineſt flour and ſugar, and which was ſo hard that 
it could ſcarcely be broken with the teeth. This 
plant ſeems to belong to thoſe, the cultivation of 
which was abandoned m Europe, after the uſe 


# Bcllunenfis radicem eſſe ſcribit plants foliis ſpinoſs carduo- 
rum modo, craſſitie pollicis, iatus ſubfla vam, nigram foris, odore 
et guſtu acrem ; ejus decoQo lanas laneoſque pannos ſordidos 
abſtergi. Damaſcenos ſeplaſiarios ejus decoctum immiſcere con- 
fectionibus paratis e melle ac ſapa, idque candoris tantum con- 
ciliare, ut ex amylo et ſaccharo puriſſimo conſtare videantur; 
quin etiam fic durare, ui tenacioret ſint, et vix morſu divellantur. 
Conftat, ejus radice in globos coacta, Syros veſtium, linteorum 
et induſiorum ſordes ac inquinamenta eluere, ſaponis aut lixivi 
modo. Hiftor. plant. xxix. 43, p- 347. This account was too 
unintelligible to be introdured by Tournefort or Linnæus into 
their ſyſtems. But who was this Bellunemſis? In my opinion, the 
perſon meant is Andreas Bellunenſis, who wrote glaaſemata on 
| Avicennay and who is ſometimes qudted, and praiſed, by Con- 
rade Geſner, on account of his acquaintance with the Arabic- 


of 


* 
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6f them was rendered ſuperfluous by newer diſ- 
coveries. 


That the Abele employed tlieir ſtyutbium for 
waſhing wool is confirmed by various authori- 
ties x; but I do not remember to have found any 
evidence of its being uſed for cleaning clothes 
which had been worn. Saumaiſe, however; quotes 
a paſſage from the works, unfortunately never 
printed, of the old chemiſt Zoſimus, in which 
he gives directions for reſtoring, by means of the 
ſoap-plant, the luſtre of pearts which have become 
yellow F. | 


As the ſap of moſt plants i is Na the 
meal of many Kinds of grain ma be uſed for wach- 
ing, as well as various Kinds of bran. That of al- 
mohds, which on account of i its oil is remarkably 
ſoft; is employed at preſent for waſhing the hands 
by thoſe who are deſirous of having a white deli- 
cate ſkin. Cloth; tlie colours of which eaſily fade, 
and which will neither endure ſoap nor hard rub- 
bing, may be waſhen extremely well with bran. 
Our fullers, therefore, and ſtocking:manufaturers 


* Beſides the teſtimony of the before-quoted authors, may be 
mentioned that of Heſychius and Iſidore. Pliny,'p. 500, calls 
waſhed wool: Jana lun radicals cxratd. To be waſhed with it was 
_ ES A 0. | 

7 1 p. $18, a. 
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uſe. oat, barley and bean meal, eſpecially when 
they wiſh the cloth to be ſlowly milled .  Whe- 
ther the ancients employed bran 1n the ſame man- 
ner I have not had an opportunity of examining. 
I am rather inclined to think that they did; and I 
can at any rate quote a paſſage of Galen, which 
ſeems to allude to the uſe of bean-meal . In all 
probability, the beans of the - ancients were the 
ſmalleſt and roundeſt variety of our horſe-beans, 
or thoſe uſed as fodder . 


Ja the laſt place, the ancients, at thoſe periods 
of which I ſpeak, uſed fullers earth much oftener 
n it is uſed at preſent. Til the countries where 


* See Phyſikal, Seren. bilioh, 2. p. 478. 


* De alimentor. facultate, i. cap. 19, according to the Greek 
edition of Baſle, vol. i iv. p. 315; TU d' Ov wu rn Bag 
G xa T3 xa xovÞnr 130204 & xvapo, xa 7% Currie, xo 
dhe Ty Trioram. Oaimras Yo erapſu; v tf avruv ava 761 gr 
reer 700 ige, © ar ον,H,j ii r Gy pmantrhu xe y- 

12006 eke. xhev ra. 2D u NE a A we RH, x Alla a- 

N wTpu TE N ef gm Ty a cha; Tos beringt. Exiqgiινẽ,⅛I¾ aa. 
70 wpo2wrov avru TapzT\nri; 75 rie. Habent fabæ ſub- 
ſtantiam non denſam nec gravem, ſed fungoſam ac levem ; quæ 

vim quandam, quomodo ptiſana, habet detergendi, Apparet 
enim perſpicue ipſarum farina ſordes a cute detergere, quod 
mangones ac ac mulieres intelligentes, in balueis quptidie fabarum 
farina utuntur, quemadmodum ali nitro atque aphronitro et ia 


_ ſummo detergenzibus. Hac propterea et faciem i inungunt, quem- 
admodum ptiſana. Edit. Geſueri, claſ. 2. p. 26. 


t See Phyſikal. ckonom. biblioth. xvi. p. 213, 
I 
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it was procured be deſcribed by ttavellers who 
unite a knowledge of antiquities with kill in mi- 
neralogy,, the ſpecies of this earth, mentioned in 
the works of ancient authors, catinor- be diſtin- 
guiſhed with accuracy. But from the purpoſes to 
which they were applied we can with certainty 
conclude that they muſt have been partly of the 
nature of mar} and partly of the nature of the 

According to the then uſual method of waſhing, 
by which the clothes were ſtamped with the feet *, 
the cretæ fulloniæ, as Pliny + calls them, ated in 
the ſame manner as our fullers- earth employed at 
preſent, partly by ſcouring and partly by ab- 
forbing the greaſy dirt. The ancients, after their 
manner, gave them names only from the countries 
where they were produced; and hence we find 
mention made of terra Cimolia f, Chia ||, Lemnia 9, 


dif paſſage of Titinnius, quoted from Nonius Marc. iv. 34. 
p. 623, in Gothofredi Audi. ling. Lats which Schottgen reads 1 in 
the following manners may ſerve as a proof : 


— — — terra hac non. aqua 
| Obit tu ſolitus pedibus argutarier "un: 
Dum compeſeis cretam, et veſtimenta eluis. 
\ | Lib, xvii. 18, p. 54. 1 
Pollux, v vii. 11, 39, P- wiki "Plin. xxxv. . Þ 2 6 
Dioſeor. v. 1944 P. 39t. mee 
$ This terra Leuuia is entirely different from ſcaling-earth, 
dee Galen, De. ſimplic. medic. ſacultat. ix. P. 132. ed. Geſneri. 
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Sarda, Umbria +, Samia, Tymphzat, and others, 
Many of them, like that brought from, Sardinia, 
could not be uſed in cleaning coloured ſtuffs; and 
for this reaſon, perhaps, becauſe ſome colours would 


not ſtand hard Wan or endurę * ng 
- Nature, __ 


The len however, did not uſe theſe earths 
merely for waſhing, but alſo for whitening many 
kinds of cloth. This was done by rubbing fine 
white earth into the cloth, in the ſame manner as 
ſoldiers: do to give ſome parts of their dreſs a 
brighter appearance. A like proceſs is employed 
by glovers and thoſe who waſh: or clean, leather. 
The earth uſed by the latter is a yellowiſh white 
iron - ochre, called, from the purpoſe to which it is 
applied, collar- earth ||. When a perfect white was 
required, à kind of white potters- clay or mazl 
was employed; and the cloſer it adhered to ths 


m 5. 918. | 


t Plin. L c. The gad. was cheap, and purchaſed by meaſure 
the Umbria was dearer, and ſold by weight. 

t Theophraſt. De lapid. $ 109- Diofeorides, v. 152, p. 30, 
ſays alſo of the morochthus : 7 na 80 r 1 NU; ru 
N xparal. 

1 bere mean that it got its name from being employed to 
clean that piece of armour, formerly uſed, which covered only. 
the breaſt and the back, and which was called a holler. The 
nen dee 
W p: 258. 
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doth, and the leſs eaſily it could be rubbed out, 
it was ſo much the better. The poor people at 
Rome rubbed it over their clothes on feſtivals, i in 
oder that * age W e ere 9. 


It deſerves here to be ebene; remarked, 
that ſome of theſe eartlis, ſuch as that of Chios, 
were employed in the baths inſtead of nitrum + ; 
and this is the caſe in the Leyant ſtill, De la 
Valle extols, in this reſpect, a kind of reddiſh 
earth, and ſays that people of the firſt diſtinction 
never bathe without it. Perfumes are often mixed 
with it; and it is formed into ſmall balls which, 


_ when uſed, are ſuffered to diffojve in the water, 


Different kinds of ' veſſels, and particularly thoſe 
in which wine and oil had been kept, were 
cleanſed with theſe earths alſo ||. Glaſs flaſks, 
which have had oil in them, cannot be cleanſed 
better or more ſpeedily than by ſhaking in them a 
mixture of fullers-earth or potters- clay. When 
theſe are not to be had, filtering- paper may be 
uſed, The oil is abſorbed by the earth or the 
paper, and wich them can he eaſily waſhed our, 


| ® See Taubmann'sAnootations to Plaati Aulular, iv. ſe. 9,6 
Qui veſlity et ereta ocęultant ſeſe, atque ſedent quaſi fint frugi 

+ Dioſcorid. v. 174. | 

1 Reiſe, i. p. 21. 

|| Geopon. vii. 6, p. 475. Plas, xiv, cop ua f. 7. Celu- 
vella, xi. 30, 14, p. 818. 
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To render cloth perfectly white, it was alſo fu- 
migated- with ſulphur by the fullers, who were not 
ignorant that many colours were. deſtroyed. by the 
volatile ſteam. of that ſubſtance . We are told by 
Apuleius that the wife of a ſcourer concealed her 


_ gallant. under a veſſel of baſket - work, over which 

cloth uſed to be laid to whiten by the effects of 
ſulphur kindled under it f. Our waſher omen 
employ for the ſame purpoſe. a caſk f, and out 
clochiers a ſmall cloſe apartment, in which. the 


vet cloth.is ſuſpended upon, hocks. © PUNE 
tauim info 946 art rot nt ech acre 


Pligg hasdeſeribed chemmhod of vaſhiog uſe 
at Rome, but many; things. reſpecting it appear to 
me abſcure I. The cloth was fick waſhed. wich 


: Sen ee 1250 bed” lis BH SN Sardian 
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e 17, Ar. 71, Pia. xxxv, 17 p. 710 and 
xb. 15, p.: Tertio getieri/ſulphuris unus tantum eſt vſus 
ad ſuffiendas lavag,, quoniam candorem 8 
confert, -- - - 1/idor. Origin. \\ >> , "EP 3 
+ Ergo noſtra repente Cs ours 
filio, eundem illum ſubjeQum contegit viminea caveay. quæ ful- 
tium flexu in fectum aggregata "cumulum, lacinias circumdatas 
ſuffula candids furgofulfurie, inalbabat. | Apal, Mitamorph.. is. 
. 
t I hope my readers will not mi ifunderſtand me. us, mean n for 
fumigating dothes with folphur, aud not for concealing « gal 

lant. of 3 in 
Ordo hic ell Primum abluitur veſtis Skid; dein ſulphure 


ſufßtur ; deſquamatur Cimolia, que c{t-eolorig veric Fucatus enim 
deprehenditur, ni igreſeitque et funditur ſulphure. Veros antem 
et 
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Sardian earth; it was then fumigated with ſolphar; 
and afterwards rinſed with real; Cimolian earth. 
The word deſquamaiur was undaubtedly à term 
of art which cannot be farther explained, becauſo 
we are unacquainted with the operation to which 
it alludes :. Pliny ſeems to have been particular 
in mentioning real Cimolian earth, becauſe the 
falſe kind beeame black by the ſteam of the ſul- 
phur which the cloth abſorbed. Was it adulterated 
with, ſome metallic earth or with white lead? It 
vas dear enough to induce people to mix it with | 
ſach articles; and in nme e 
have become black. er Hei 9081 


1 ig fr 2 2 
210 18 0 [4 "#1 | 991 40 * 
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ſenged wich no leſs difficulty. In comparing the 
different readings, L find that the: oldeſt editions 
have Munditur, which bas heen changed into into 

„Aindg gem 


et pretioſos colores emollit Cimolia, et quodam nitore exhilarat 
contriſtatos ſulphure. Candidis veſtibus ſaxum utilius a ſulphure, 
ininijeunt ebloribte Grecia pro CimoHis Taptaico utitur 
gypſo. Lib . cn T. ſec. 5% p. t 9. 
Inperati gives the ebe een in 
, nat. in. 48, f. 155  Defquamatio, quam Cimalia gypſore 
Tymphaico fieti Miaius dect. idem eſt cum ea operatione que 
nunc fit gypſo communi in pannis f fumo obductis _ Que dam 
terre ufurpantor ſec; ut gypfam, ad fümum e pannis "excu- 
tiendum z namqque fi illis, locus futmo infeftus-frieetur, gypſum 
cum fumo unitur, denuoque excuſſo panno, fuligo pannis ad- 
herens .fimul excutitur. Hui ee datei gypſum 
. coctum, inquinatum et ſiccatum. 4 


4e 


effuuditur, 
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efunditur, and laſtly, ' into funditur v. It is pro. 
bable, however, that inſtead of offunditur we ought 
to read offenditur, which would make the whole 
elear. I am much ſurpriſed that this reading was 
not adopted by Hardouin. As Pliny ſays in other 
parts of his work offendit flomachum, and offendit 
_ aciem oculorum,' he might, undoubtedly, have gs 
— —— ee | 


1 made which: db dd of fulphur night 
render: pale, but could not entirely deſtroy, would 
by waſhing with Cimolian earth be improved, or 
rather reſtored, as the earth would abſorb and 
carry off the acid. There was alſo another kind 
of earth (/oxum) which was uſeful in the prepa- 
ration of cloth fumigated with ſulphur, but 
which injured the dye, probably, becauſe it was 
too calcareous, and which was Py our com- 
amy W | | | * 


"Tito ed bo Sven hen ef Gb bete art of 
he Roman fullers, which belongs: rather to the 
hiſtory of weaving or manufacturing cloth in ge- 
neral; but I hope I ſhall be forgiven if I add the 
few following obſeryations. The fullers received 
the cloth as it came from the loom, in order that 
it might be ſcoured, walked, and ſmoothed. It 


[7 $8 the fl Benz lion, Euer Bat. er 
vol. iii, p- 575. | 
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was walked by being ſtamped upon with the feet. 
The rough wool raiſed by this operation was 
combed off, partly with the ſkin of a hedge-hog, 
and partly wuh the tops of ſome plants. of the 
thiſtle kind, in order to give the cloth a nap, 
Shearing ſeems not then to ha been known: 
J have at leaſt met with no paſſage where it is 
mentioned : and the caſe is the ſame with the uſe 
of preſſes; which, in my opinion, were not in- 
vented till the fixteenth century . The whole 
proceſs of ſmoothing ſeems to have conſiſted in 
making the wool or nap lie as evenly as poſſible 
one way, which certainly muſt have given to the 
cloth a much better appearance, 


As cloth, at preſent, is mare dreſſed and ſhorn 
on one fide than another, the ancient fullers pre- 
pared theirs in the like manner; ſo that clothes 
could be turned, after the infide of them had been 
new drefſed. Whether they made felt, alſo, I 
bave nog yet. enquired; ; but I conjecture that the 
manufacturing it was the occupation of thoſe 
called lanarii, coaftores, and coactilarii +. 


| The 


# Schrevelii Hatlemum, p. 296. The author, ſpeaking of 
cloth in the year 1522, ſays: b ee 
cepit ad nitorem. 


+ N employed 
by the ancients, will, perhaps, afford ſatisfaction to my readers: 
treo — pig, ve, Cloth-drefſerss The worg 
cloth- 
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The occupation of the fullers was, at Rome, 
_y extenfive, and 'afforded employment to a 
great number of people, but it at length emirely 
decayed. Schottgen is of opinion that it belongs to 
thoſe arts which have been loſt. But other writers 
haves declared Ms: which are exerciſed now in 
ier pee ee, eee, tore y 


Ks 22 S; 14. 92 16 i 4 ” " 44+ 4 D ws , 80 


dlath-dreſſer ſeems to expreſs, os better: the anploxment of che 
ancient fullers than the word walker. For walking, properly ſo 


called, the Romans, as appears, had no particular term of art. 
The Greeks find ere abd 'ov/nareouy; which worde, Ike 
the German durrim wullen, were uſed to expreſ beating or baft- 


ing; q H mak ow ge u c,,aοαν. Pollux, p. 712, 
The Greeks ſay alſo = nun for Aotopuy to waſh one ; F to tell ons 


an unpleaſant truth ; to reproach or revile one. 


a? an inſtrument uſed for dreſſing cloth. At preſent a 
crofs pleted with prickles CD fulloniay Pu.). The 


but the paſſage of Phiny, | bexix. 1, 3. p- „ ee 
, does not allude to dreſſing cloth, but to dreſſing flax, which 


req res an inſtrument of 1 iron ; and has more affinity to the 
combing 6r carding of wool than to — 


fes cpolute, pole, to'fmooth cloth. | 
Vale pexe, cloth walked and dreſſed. " $4 53 0 48 l.. 
Po olitura, e, the ſmoothing, 
in Profrtunica; the right ſide of the eee bad beta con. 
dreirad. 
Veſtes trite, worn cloth become 3 


; IO 3 1 421 n 4 Lid * : 


' "TMetpolirt; interpolare weſtes, to dreſs anew. Non. Mar. i. 145: 
Eſt tractum ab arte fullonia, qui e e de 
* wy in novam ſpeciem ne 
by "becaio 
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becauſe they were not ' acquainted with them; or 
becauſe, on account of the alterations they have 
undergone, they did not know where to find them. 
All the different. operations of fulling have become 
ſo complex by new methods, improvements, and 
inventions; that they can no longer be conducted 
by one man; and the whole buſineſs has, for that 


reaſon, been ſeparated or "ee: into (overal dif- 
tia& branches. | 


The {ſcouring of cloth, when it comes from the 
loom, was, together with walking, ſeparated; from 
the reſt, after the invention of the walk-mill. How 
old that invention may be, I cannot accurately de- 
termine ; but we find it mentioned in the begin- 
ning of the thirteenth, and even at the end of the 
tenth century. Such a mill formerly was called 
fullencium, or molendinam cum fullone x. The dreſſ- 
ing and ſmoothing of cloth, ſince the invention of 
ſhearing and preſſing, requires ſo much art, that 
theſe operations can be performed only by {kilful 
workmen, who are called cloth-ſhearers or cloth- 
drefſers. The ſconring of cloth, dirtied in ma- 
nofacturing, is, by the invention of ſoap, bleach- 
ing, and other proceſſes, become ſo eaſy, that it 
can be performed by women. The Romans, for 
the moſt part, wore a white dreſs, made in the 
form of a cloak; which, indeed, as ſhirts were not 


Du Cange in his Gloſſarium. 
then 
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| then uſed, muſt have often ſtood in need of being 
cleaned . We, on the other hand, wear in ge- 
neral ſhort eloſe clothes of coloured cloth; which, 
by the faſhion in which they are made, are leſs 
expoſed to be dirtied ; and we are more accuſ- 
tomed alſo to uſe clothes of linen or cotron, which 
ean be waſhen with much leſs labour. Felt, 
which is employed almoſt for hats alone, is manu- 
factured by our hat- makers. Whoever takes 2 
general view of all theſe employments together, 
will be readily convinced that they maintain more 
People, and in a better manner, than the whole 
ars 5 flllonia did at Rome. 


* Las ts he catet tha ws cmvbet form 3 ctr 
idea of the Roman toga. It is certain that the weavers made each 
piece of cloth only fo large as to be fit for this article of dreſs; 
or that when a g was wove, it was cut from the loom, in order 
that another might be begun. On this account we find fo often 
the expreſſions texere weſtes, texere togas. R appears, alſo, that 
the toga, when it came from the hands of the weaver, was quite 
ready for uſe ; and we therefore never read of taylors, but when 
torn clothes were to be mended; The toga had no fleeves, and 
perhaps no ſcam. If it was ſtitched along the edges before, half 
way ups the aſſiſtance of a taylor would not be neceſſary for that 
purpoſe. It was bound round the body with a girdle, and faſt- 
ened with claſps. Such a mantle could be ealily made and eaſily 
ſcoured. One may now readily comprehend why the Roman 
zuthors' never mention cloth manufactories, or cloth, among the 
articles of commerce, but ſpeak only of clothes; and why we 
never read of eloth being meaſured, | | 
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Tris plant, the root of which is either dried 
and bruiſed, or, according to the new method, uſed 
freſh, for dycing red, has a weak, fquare, jointed 
ſtem z and riſes to the height of eight feet when 
ſupported, otherwiſe it creeps along the ground. 
At each joint there are five or fix leaves, about 
three inches in length, almoſt an inch broad 
in the middle, and pointed at both ends. The 
upper fide of the leaves is ſmooth ; but the middle 
fibre of the under ſide is armed with ſmall rough 
prickles ; and others of the ſame kind may be 
found on the ftem, On this account, the leaves, 
which drop annually, adhere readily to other ho- 
dies, like thoſe of the aſperugo. The branches, 
which, in June, bear flowers divided into four 
yellow leaves, proceed from the joints. The fruit, 
a kind of berry, which, towards the time of its 
ripening, though that ſeldom happens among us, 
is firſt of a browniſh colour, and then black, con- 
tains a round ſeed. The roots grow ſometimes to 
the thickneſs of one's finger, puſh themſelves deep 
into the earth, are ſurrounded by many ſmall 
fibres, have a yellowiſh-red pith, and are covered 
| with 

1 


272 HISTOR Y- OF @WNVENTIONS. 


with a black bark or rind. This plant grows 
wild in the-Levant, as well as in Italy, the ſouth- 


ern parts of France, and in Swiſſerland. The 


cultivated kind is well known; and is propagated 
with much advantage in various countries of Eu- 


. 

When one compares this ſhort eſeription with 
what Dioſcorides ſays of a plant which he calls 
erruſ bodanon T, it will be readily feen that he meant 
our madder. He even compares its long ſquare 
ſtem; armed with a great many hooks, to that of 
the afperugs ; ; and he tells us that the leaves ſtand 
in the form of a ſtar around the joints. The fruit 
was at firſt green, then red, and laſtly black. The 
thin long roots, adds he, which are red, ſerve for 
dyeing; and · on that account the cultivated kind 
(he muſt therefore have been acquainted with the 
wild fort) 1 is reared with much benefit in Galitea, 
around Ravenna in Italy, and in Caria, where it 
is planted either among the olive trees, or in fields 
deſtined for that purpoſe. It is remarked in ſome 
mene © this 12 97 had a name given it by 


u RUS Th 

2 3 A 20 N Abbildungen 
der ehonomiſchen pflonzes, . tab. 236. Of the wild Kind, which is 
ſmaller in all its Parts, 4 figure is given, in Memorie di offercazioni 
fepra la cdllurd di varit put. In Padova, 1566. 4to. tab. 9. P· 53+ 
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the Romans, which, as Marcellus Virgil obſerves, 
meant the ſame thing as rubia ſativa ; and that it 
was called in Hetruria lappa minor, doubtleſs be- 
cauſe, like the bur, it adhered to other bodies. 
On account of the dye which it communicated, it 
Was called alſo ſomerimescimneraris 1 


© hs 
* - 
In M 


* Some, alſo; may, with equal propriety, have called it /andyz; 
and I am of opinion that under this name we are to underſtand 


dur madder, at leaſt in a paſſage of Virgil, Eclogue iv. 45, where 


be ſays; Sponte ſua ſandyx paſcentes veſtiet agnos. As the wool 


of the ſheep became red by cating the madder which grew'in 
the fields, it could be immediately manufactured, without dyeing 
it artificially, We manufacture the wool of our brown ſheep in 
its natural colour, and this was done alfo by the ancients,” Cloths 
of this kind were the panni natiui coloris, as they ate called by 
Pliny, b. xxxvi. 7 ; _—_ CO xiv. * 
to a dreſs made of fuch elo t: 


Non eſt lana mihi mendax, "net mutor AEnãoæ 
— — — — — — me mea tinxit ovis. ö 
I ſhall here take occaſion to remark, that the word Jutum, in 
the line preceding the above paſſage of Virgil, muſt be tranſlated 
)ellew-eoced, and not avad. The fornier, refeda"Iatebla;'dyes 
yellow; but the latter, jſativ, dyes blue. Latum, however, in 
Cæſar De bello Gallico, v. 14. ſeems to have been o] Omnes ſe 
Britanvi'luteo-inficiunt; quod et cveruleum "efficit colorem. It 
appears, therefore, that both names were liable to be confounded 
in the Latinz as they ure in the German; unleſs Davis be right, 
who, inſtead of faves; ready vitre. Thar ſasd3, in Virgil, Ggni= 
fies a plant rather than a mineral, is to me far more probable. 
The author ſpeaks of plants which the ſheep ate while fedding 
Patentes); and bath the above-mentioned dye-plants, yellow- 
weed and woad, grow wild in Italy. The opinion of Pliny, who 
underſtood the paſſage ſo, is not to be deſpiſed ; and thefwfore 
vor. 11. T the | | 
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ln oppoſition to this aſſerted identity E find only 

one doubt; which is, that among thoſe plants 
which, on account of the poſition of their leaves, 
were called ſtellatæ, and which were all fo like that 
we mult reduce them to one natural claſs, there are 
more ſorts,-the roots of which dye red, and which 
are very improperly called wild madder *®, Why, 
therefore, ſhould the plant of Dioſcorides be our 
madder, and not ſome other plant of the like na- 
ture? For this reaſon, in my opinion: becauſe the 
ancients, who were acquainted with all thefe plants, 
which grew wild in their lands, would be equally 
prudent as the moderns, and cultivate that kind 
only which was the moſt. productive or beneficial, 
viz. our rubia linfiorum. 


This opinion will be ſtrengthened by com- 
paring the accounts given of that plant by other 
ancient writers. Theophraſtus + agrees almoſt 
perfely with Dioſcorides ; and adds, that it did 


the poeticab account, that the paſture dyed the wool, is not alto- 
gether without foundation ; eſpecially as not only the Woti, but 
alſo the leaves of madder, communicate a colour to the ſolid 
parts of animal bodies. I will however allow, that moſt people 
readily fall into the error of being led away by imagination; 
and often ſuppoſe that they find in paſſages of ancient authors 
more than others can diſcaver, "RAR than they con- 
tain, - 


See the eee in oda der dint 
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not grow upright, but was fond of reclining. 
The compariſon, therefore, with the leaves of ivy, 
cannot be juſt; but that I ſhall leave to the cri- 
tics . Pliny ſays expreſsly, that the erythrodanum 
or ereutbodanum was in his mother tongue called 
rubia; and that its red roots were uſed to dye wool 
and leather red +. 


In the middle ages this plant was called varantia, 
a name which muſt have ariſen from verantia. 
The latter means the real, genuine dye; as an- 
rantia fignified a golden yellow ?. Till the year 
1736 this plant was little regarded, except among 
dyers, farmers, and merchants, who ſais. it 


, Stapel reads Zune 0x79, becauſe Pliny, xix. 3. ſays, fil 
tudine ervilie. In my opinion, Pliny in this compariſon alluded 
to the ſtem of the plant, which in madder is formed almoſt like 
that of many kinds of pulſe, and which reclines in the fame 
manner ; and he adds, very properly, that the flem of the rubia 
was jointed, and ſurrounded with five leaves, diſplayed in the 
form of a ſtar, His words are only not properly divided, and 
ought to be arranged as follows : Sponte provenit, ſeriturque. 
Similitudine erviliæ, verum ſpinoſus ei caulis—lIf one could 
introduce the word «x, into the paſſage of Theophraſtus, ſo as to 
retain this meaning, it would appear intelligible ; but that would 
n 


+ Lib. xxiv. 9. p. 34t. 


CCC es De ay 
Myrepſius ſays that the rubia 7 aAntive feaxrn, that is, dyes red. 
dalmafus ad Capitoljni Macrinum, p. 169, 170. | 4d Solinum, 
b. 810. | | 
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from the - farmers, in order to fell it to the dyers 
with profit; and among a few herb-dealers and 
phyſicians, who, on the authority of the ancients, 
aſcribed; to it eminent virtues, which others 
_ doubted or altogether denied. In the above year, 
| however, a property of it was diſcovered, by acci- 
dent, as uſual, which rendered it an object of more 
attention, John Belchier, an Engliſh ſurgeon, 
having dined with a cotton-printer, obſerved that 
the bones of the pork which was brought to the 
table were red. As he ſeemed ſurpriſed at this 
circumſtance, his hoſt aſſured him that the redneſs 
was occakoned by the ſwine feeding on the water 
mixed wich bran in which the cotton cloth was 
boiled, and which was coloured by the madder 
ulſed in printing it. Belchier *, to whom this ef- 
fect was new, convinced himſelf, by experiments, 
that the red colour of the bones had ariſen from the 
madder employed in printing the cotton, and from 
no > ore cauſe; and be communicated bis diſco» 


* eee be end in th 
Philoſophical TranſaQtions, vol. xxxix. n. 442. p. 285. u. 443 
p. 299 and in the French tranſlation, Tranſa#ions, traduiles par 
M. de Bremond, anode 1736, P 155 and 169. Among the 
principal experiments. made on this ſubject, are thoſe of the 
Italian Matth. Bazanus and H. J. Benj. Böhmer. Thoſe of the 
former may be found in Comment, Bononienſ. ii. 1. p. 129, and :. 
N 12 and thoſe of the latter in a diſſertation entitled Radu 
rabia tindlorum  effefius in corpore ' animali, Lipſ. 175 1. Other 
works und obſervations relative to this ſingularity are mentioned 
in Haller's Elementa Phyſfiologie, v. p. 327. 

Wort 5 ver / 
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very to the Royal Society, in a paper . 
wy in thay eee wor 


. | This dates was NOW. ſack ha to all the 
naturaliſts, ſeveral of whom made new experiments, 
the reſult of which brought to light many truths 
uſeful to phyſiology. Beſides the roots of madder, 
thoſs of the galium (yellow ladies-bedftraw) and 
other plants which have an affinity to madder, 
produce the like effects; but this is the caſe neither 
with ſaffron nor woad, nor with many others much 
uſed in dyeing. The colouring takes place ſooneſt” 
in young animals; and is ſtrongeſt where the bones 
are hardeft and thickeſt. On the other hand it 
does not reach the ſoft parts ; appears only a little 
in the milk Hs in Sam is 8 ——— in 
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* That the rubia colours the vil has been denied by many, 
who are mentioned in Haller: Phyſiol. viii. p. 328. Young, in 
bis Treatiſe de lacte, ſays only that ĩt has no effect on carnivorous 
animals, Being, 'once engaged i in making experiments an the 
madder dye, I gays. the plant to a cow for ſeveral days, and. I 
found that the milk became reddiſh and ſtreaked with veins which 
were of a darker colour than the other paris. Stief alſo, whom 
I ſhall quote hereafter, ſpeaking of this plant, ſays, P. It. 
Inde vaccarum lacti aliquid rubicundi Re: WR communicatur, que 
mutatio ex oppoſito late e mammis. vacces alio pabulo enutritæ, 
magis apparet. Incolee fere omnes Wratiſlavienſes eodem rube- 
ſcente lacte utuntur, et nulla incommoda ſentiunt . That well - 


leon farmer, Gugenmus, gave the madder- plant, formed into 
T3 hows | 
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As the Engliſh calico-printers were acquainted 
with this effe& of madder, before it was known to 
naturaliſts, it is not improbable that it was known 
much ſooner, in other places, where the plant has 
been much cukivated and uſed fince the earlieſt 
periods. From what J. E. Stief ſays, we have 
reaſon to believe, chat the people in the neigh- 
bourbood of Breſlau, his native city, who gave the 
ſtalks of the madder-plant to their cows inſtead of 
Rraw, muſt have firſt diſcovered that it poſſeſſed 
the property of communicating a red colour to the 


n com, 1 Their with. was ſome- 

what reddiſh, and the butter and cheeſe acquired by theſe 
means, in winter, an agreeable colour. See Bemerkungen der 
Pſilziſches ihononiſchen G:ſellſchaft. 177 f. p. 253. Perhaps the 
effects do not take place when the animals get other food at the 
ſame time. Or may not the ſtate of their health occaſion ſome 
difference? This much is certain, that chelidonium (ſwallow-wort) 
makes the milk of cows that are weak appear bloody, while the 
ſame effect does not follow, or at leaſt immediately, in thoſe that 
are ſtrong. Rues, De natera flirpium, Baſiliz, 1543. fol. 
p- 572, ſays of the rubia : Folia capillum tingunt. If he meant 
that the hair became red by eating the leaves, he committed a 
wiſtake ; for Böhmer fays, p. 17: Conſtanti et perpetua obſer- 
vatione cognovimus, quadrupedum pilos et ſetas nunquam 2 
rubize radicis adſumptæ calore infectas fuiſſe. From his error, 
however, one might conjecture that he knew ſomething of the 
property which this plant has of communicating its colour when 
' uſed as food. The firſt edition of his book was printed in 1536. 
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MADDER, 279 
As many truths not yet inveſtigated by means of 
new experiments, and which on that account 
have not yet been acknowledged, are concealed 
among the evidently falſe aſſertions to be found in 
the works of the ancients, and as theſe works were 
thrown afide too early, before their contents were 
properly examined, I was induced to ſuſpect that 
ſome hints of this colouring property might alſo be 
mentioned in them, which indeed is the caſe, 


We learn from the works of Galen and Dioſcori- 


des , that the ancient phyſicians remarked that the 


uſe of certain roots, which they adminiſtered to 
their patients, communicated a colour to their urine 


and excrements; and this obſervation has been 
repeated by Cardan , Thurneiſſer , Porta g, Caſtor 


Durantes{|, and others. Had thoſe ancient phy- 
ſicians, who often preſcribed theſe roots, and paid 

attention tothe colour of the excrements of their pa- 
tients, been accuſtomed to open their bodies when 


* Dioſcor. iii. 160. p. 238, Radix craſſam et copioſam 
urinam pellit, ac interdum etiam ſanguinem. Eibentes quotidie 
Jarari oportet, et excrementorum que redduntur differentiam con- 
templari. Galen. lib, vi. Simp. One may readily perceive here 
that urine tinged red was conſidered as blood. 


+ De ſubtilitate. Baſis 1664. to. lib. vil, p. $69. 


| t Von kalten, warmen und metalliſchen waſſern. Straſburg, 


1612. fol. iv. 6, * 
{ Magia natural. 'Francof. 1591. 970. vii 13: P. 335. 
|| Herbarium novum. Venet. 1617. fol. p. 400. 
14 they 
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Da 
* 


they died under their hands, they would have 

ps remarked, in human bones, what was ob. 
ſerved long after in the bones of animals, when 
the roots were no longer uſed i in medicine; and 
what, if I am not miſtaken, was never, yet obſerved 
| » the bones of the human ſpecies®, 4 


L * 77 made ba ee the 
antiquity of this obſervation, found it neither in 
Rombert, Dodonzus+, Mich. Eutmullerf, Moring, 
Will. Salmon|[, nor others, who, however, ſpeak of 
coloured urine. * his opinion the oldeſt writer 
who ſpeaks eee bones is Mizaldus; but 


| /)% ͤͤ „„ 
haye been dyed by madder, though the propoſal for uſing the 
roots of it againft the rachitis might have given occafion to make 
obſervations on that ſubject. See G. L. Hanſen, Difſ. de rachitide. 
Gottinge 1762, p. 36. Profeſſor Arnemann, who has a very 
numerous and valuable collection of ſkeletons, and who carefilly 
examined many of the like kind during his travels, aſſured me 
that he never ſaw any bones that had been dyed by madder in the 
buman body. He ſaid it was probable, however, that the colour- 
ing of the bones depends on the attraktive power which the cal- 
careous earth has in regard to the colouring particles ; and that 
r 
animals, would be the ſame. 4 

+ Stirp. hiſt. pempt. 3. lib. i. cap. 28. p. e 

4 Calleg. * Opp, i Francof, 
1696. fol. 

$ Mem. de VAcad. des ſciences, 1701. 5. 253. ba 2 

| Botanolog, N 461. P. 664. Lond, 2740, fol 

what 
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what he relates is all taken from the treatiſe of 
Lemnius De miraculis occultis nature ; and the 
latter therefore is the oldeſt writer that I at preſent 
can mention, as acquainted : with this property. 
He was a phyſician in Zealand, where madder has 
been cultivated fince the earlieſt ages, and where 
he had an opportunity of remarking it. He ſays 
that the bones of animals became red, as had been 
obſerved when the fleſh was dreſſed, by their eat- 
ing only the leaves, and not the roots. In the 
firſt edition of the above work, printed in octavo, 
in the year 1559, which confiſts of two books, 
this information will not be found; but it may be 
contained in the ſecond of 1564, which compre- 
hends four books*. On the other hand, the work 
of Mizaldus, as far as I can find, was firſt printed 
in octavo, at Paris, in 1566; and conſiſted then 
of no more than nine centuries. The dedication 
which tand before my edition, printed in duo- 


* Bayle, Diäten . p. 72. More elitons are _ in 
Haller's Bibttoth.' botan. i. p. 335, and Biblicth, pratt. ii. p. 136. 


| In my edition, Coloniz Agrip. 1581, the following paſſage 0c- 


curs, lib. iv, p. 423: Erythrodanum ſeu rubea offa pecudum 
ſandicino rubentique colore imbuit, fi quando herbam virentem 
depaſize ſunt, intaRa etiam radice, que rutila exiſtit ; quod etiam 
in elixis decoctiſque ejus pecoris carnibus perſpici poteſt, et in 
oris, quz rubicundo colore radicis hujus decoëto fucautur. That 
the green leaves contain alſo a red dye, and can really communi- 
cate. a red colour, I have proved already in my Zxperimenta 
emendandi rubie uſum- tinflorium, p. 65. . 
N Societ. Gotting, vol, vii. 


decimo, 
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decimo, at Frankfort in 1559, is dated the ſame 
year. In that ſection where the author gives an 
account of the effects produced by nnn he 


e re times to * *; 
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In 155 title l —— not apa thoſe 
properly called jugglers,. who, for the ſake of 
money, by quick and artful motions of their hands, 
bodies, and limbs, and by various preparations, 
delude the ſenſes in an agreeable manner, or prac- 
tiſe an innocent deception on the ſpectators, ſo 
that they think they hear and ſee what they do not 
really hear and ſee, but alſo rope- dancers; people 
who place their bodies in poſitions, according to 
all appearance, dangerous; and thoſe who for pay 
exhibit animals taught to perform uncommon 
uicks, as well as a "which by their con- 
* eee * + rubia 9 Adu, offa =. 
rutiens-< Taudycioo coloracimiuie; 6 dice aliquot And depatiz 
ſint oves, etiam intacta radice, quæ rutila exiſtit. Res ea ſimiliter 
elixata. Centuriæ novem memorabilium, utilium as jucundorum. 
Cent. vii. p. 160. Sec * b 327. Biblioth. 
643 ii. p. ON = 3 
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cealed conſtruction ſeem to produce wonderful 
effects. | | 


But is it worth while to enquire into the anti- 
quity of all theſe arts, unprofitable to the public, 
which form the favourite amuſements of the popu- 
lace? The ſelfiſh queſtion cui bono, which is often 
thrown out by way of reproach to men of letters, 
but ofteneſt to naturaliſts, and even to juriſts, 
when, in their reſearches, they adyance beyond the 
beaten track, I might eaſily get rid of by civilly 
informing; the queriſts ro paſs over this article if 
they think they are not likely to derive benefit 
from it, I might alſo apologize for employing 
my time and labour on this ſubject, by uſing the 
words of a certain hiſtorian : Frivola bac fortaſſis 
cuipiam et nimis levia efſe videantur, ſed curiofitas nibil 
recuſat. I ſhall, however, adopt neither of theſe 
methods; as I flatter myſelf that this effay may 
afford as much amuſement as many that are read 
daily; and that therefore it may not only be ex- 
cuſed bur even . 


Thoſe arts and eee which are _ 
neceſſary in life were, undoubtedly, the earlieſt, 
and they have ſtill continued to be the moſt im- 
portant; but when theſe were ſufficiently occu- 
pied, or carried on by as many perſons as could 
live by them, the reſt, who were excluded from 
them, conceived the idea of amuſing ahe former 


when 


£84 HISTORY OP- INVENTIONS, 

when tired with-their labour; that by theſe means 
they might obtain from them a part of the fruits 
of their induſtry, I requeſt my readers to reflect 
ho many occupations have been deviſed for no 
other purpoſe. They will find that ſeveral of 
theſe have acquired a pre- eminence over the ne- 
ceflary or uſeful arts; 3 and t to the _ claſs belong 
jogglets*. To nn oben 


All- ee writers tel us, as a een 
principle of government, that population ought 
to be increaſed. This maxim, however, is juſt 
only under certain circumſtances: that is, when 
employment ean be procured to a greater number 
of iohabitants than à country already poſſeſſes. 
Of beggars we have to maintain too many. All 
our trades and occupations are not only filled up 
with workmen, but overflow. Our farmers can 


ig valts £02 Tkdi VT) 1 
© Ftndies les, progr&s de la nen 
7 — de uilles par des brigands; j ces agricukeyrs oppoſer I ces 
brigands une portion d' entr eux, et voila des ſoldats. Tandis que 
les uns recoktent, et que les autres font fentinelles, une porgnte 
d*autres citoyens dit au laboureur et au ſoldat, Vous faites un 
meticy peniþle et laboriguz,, Si vou voulicz, vous ſoldats, nous 
defendre, rous laboureurs, nous nourir, nous vous deroberians une 
partie de votre fatigue par nos danſes et vos chanſons, Voila le 

trobadour « et Phomme de lettres: Avec le tems, cet homme de 
lettres vet" Robe, tant6t avec le chef contre les peuples, et il 4 
chauti la tytannie q tantit aver le peuple contre le tyran, et il 3 
chants Is, Liberte. Dang Fun et Fautre cas, il eſt devenu up 
N 4 
| + dans les Indes, ii. p 284. 
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employ no more labourers; and our manufacturers 
no more bands than they have at preſent; our 
regiments are full; and in every employment there 
are more candidates and more ſupernumeraries 
than is conſiſtent with the: good of the public. 
Moſt it not therefore give us pleaſure, when ne- 
ceſſity invents new means of acquiring a livelihood, 
although they could be diſpenſed with? It is 
much better that thoſe who have learned no uſeful 
art; who haye loſt their youth in the ſervice of 
others; or who are deſtitute, through any othet 
cauſe, ſhould gain their bread by amuſing theic 


fellow citizens, than that Pry ſhould either * 
or ſteal. 


Theſe arts are, indeed, not unprofitable, for they 
afford a comfortable ſubſiſtence to thoſe who prac- 
tiſe them; but their gain is acquired by too little 
labour to be hoarded up; and, in general, theſe 
roving people ſpend on the ſpot the fruits of their 
ingenuity ; which is an additional reaſon why their 
ſtay in a place ſhould be encouraged. I have, 
however, known ſome who ſaved ſo much from 
their earnings that, in their old age, they were en- 
abled to enter into ſome buſineſs more certain as 
well as more profitable. , 


People of this geleiten will never want en- 
eouragement and ſuppott while they exhibit with : 
contdence any thing uncommon, and know how 


* to 
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to ſuit the nature of their amuſements to the taſte 
of the ſpectators. The greater part of mankind 
love deception ſo much, that they reward liberally 
thoſe-who impoſe on their ſenſes, as is proved by 
the ready ſale of gilt articles, artificial gems, and 
a thouſand other things which are not in reality 
what they appear to be. I do not know whether 
Montagne is right in conſidering it as a ſign of the 
weakneſs of our judgment, that we take a pleaſure 
in beholding objects on account of their rafity, 
novelty, or the difficulty that attends them, though 
they may be ſubſervient to no uſeful purpoſe &. 
This appears to me to proceed from that innate 
curioſity which ſerves as a ſpur to incite us to en- 
large our knowledge, and to engage in reſearches 
and undertakings chat often lead to diſcoveries of 


greater —— 


Ss indeed, ſeldom exhibit any thing that 
can. appear wonderful to thoſe acquainted with 
natural philoſophy and mathematics; but theſe 
even often find ſatisfaction in ſeeing truths already 
known. to them applied in a new manner; and 
they Oy embrace "wy 3-4 Aagrngg + of having 


HC 
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jugement, qu'il recommande les choſes par la raret6, ou nouvel - 
lets, ou encore par la difficults, ſi la bont et utilité n'y ſont 
joinctes. nin nnn, 
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them farther illuſtrated by experiments. Many, 
however, are too precipitate, and attempt to ex- 
plain before they have ſufficiently examined, of 
which the golden tooth at the end of the ſixteenth 
century; the conjuring - rod at the end of the ſeven- 
teenth; and the cheſs · player and ſpeaking-· machine 
at the end of the preſent, may ſerve as inſtances. 
But it often happens, that what ignorant perſons 
firſt employ, merely as a ſhow, for amuſement or 
deception, is afterwards ennobled-by being applied 
to a more important purpoſe. The machine with 
which a Savoyard, by means of ſhadows, amuſed 
children and the populace, was by Liberkihn con- 
verted into a ſolar microſcope; and, to give one 
example more, which may convince female read- 
ers, if I can hope for ſuch, the art of making ice 
in ſummer, or in a heated oven, enables gueſts, 
much to the credit of their hoſteſs, to cool the moſt 
expenſive diſhes. . The Indian diſcovers precious 


ſtones, and the European, * aue, * 
them a luſtre. 


But, if the arts of juggling ſerved no other end 
than to amuſt the moſt ignorant of our citizens, it 
is proper that they ſhould be encouraged for the 
lake of thoſe who cannot enjoy the more expenſive 
deceptions of an opera. They anſwer other pur- 
poles, however, than that of merely amuſing: they 
convey inſtruction in the moſt acceptable manner, 
and ſerve as an agreeable antidote to ſuperſtition, 


ang 
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and to that popular belief in miracles, exorciſm, 
conjuration, ſorcery and witchcraft, from which 
dur anceſtors ſuffered ſo ſeverely. Wherever the 
_ vulgar were aſtoniſhed at the effects of ſhadows, 
electricity, mirrors, and the magnet, intereſted 
perſons endeavoured by theſe to frighten them; 
and thus miſapplied the powers of nature to pro- 
mote their own advantage. The pontiffs and their 
clergy ought, undoubtedly, to be deteſted for diſ- 
couraging experimental philoſophy. That ſcience 
they conſidered as a formidable enemy; and they 
thought they gained no ſmall advantage when they 
induced the houſe of Medici, by granting it the 
cardinalſhip, to ſuppreſs the Academy del. Cimento, 
When Gaſner exhibited his deceptions, ſome one 
propoſed to him to try his art at Berlin or Gottin- 
gen, and to drive out there if it were only the 
ſmalleſt of all the devils ; but theſe cities were not 
theatres: where he was likely to ſucceed, and he 
never ventured to appear in them “. It is, how- 
ever, better that the populace, if they will abſo- 
lutely pay for being deceived, ſhould be expoſed 
to a momentary deception from jugglers than to a 
continual deception from prieſts. As the former 


are not covered with the ſacred cloak of religion, 


 * The juggler, mentioned in Xenophon, requeſted the Gods 
to allow bim te remain only in plsces where there was much 
mays and abundance of ſimpletonn. Of0v' ay ny HI xx; 
ver pur ry Peer & eh. {£42796 ak $77 4 
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their deceptions are more eaſily ſeen through and 
detected; and they conſequently ſoon ceaſe to be 
hurtful. So late as the year 1601, a horſe, which 
had been taught to perform a number of tricks, 
was tried, as poſſeſſed by the devil, and condemned 
to be burnt®. At preſent ſuch horſes are ſo 
often exhibited publicly in the heretical countries 
of Europe, that the Spaniſh inquiſition, perhaps, 
will ſoon be aſhamed of conſidering ſuch a proof 
of the docility of theſe animals, and of the patient 
dexterity of their teachers, as the work of the devil, 
as they did in the beginning of this century. 
Thoſe who, like me, wiſh to view the art of the 
juggler in this light, will, I hope; forgive me for 
introducing. theſe obſervations, and allow me to 
continue them while I enquire into the antiquity 
of this employment; eſpecially as I ſhall endeave r 
by theſe means to illuſtrate more fully my ſubject. 

Had that book which Celſus wrote againſt the 
Magi ora preſerved, we ſhould have been much 


® 1. e Stecle de Louis XIV. Berlin 1751. 12mo. i. p-. 44. 
This horſe was ſeen in the abovementioned year by Caſaubon, 
to whom the owner, an Engliſhman, diſcovered the whole art by 
which he had been trained. See Caſauboniana, p. 56. We are 
aſſured by Jablonſki, in his Lexicon der lunſte und wiſſenſchaften, 
p. 547, that he was condemned to the flames at Liſbon, In the 
, Year 1739, a juggler, in Poland, was tortured; till he confeſſed 
that he was a. ſorcerer, and without farther proof he was banged. 
The whole account of this circumſtance may be found in the 
dale fler gelebrien nevigheiten for the year 1739+ | 
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better acquainted with the art of the ancient con- 
Jurors or jugglers. This Celſus, without doubt, 
is the fame author whoſe virulent attack againſt 
the Chriſtians was refuted by Origen; and we 
have, therefore, greater cauſe to regret that a work 


on the above ſubject, by ſo learned and acute a 


philoſopher, ſhould have been loſt. He is men- 
tioned with reſpect by Lucian, and even by Ori- 
gen; and the former derived from him the account 
which he gives of Alexander the impoſtor *. 
More ancient authors alſo wrote upon the ſame 
fubje&. Some of them are mentioned by . Dio- 
genes Laertius in his preface; and Suidas quotes 
the Magicon of Antiſthenes, though neither of 
theſe ſpeaks of Celſus; but of all thoſe writings 
none are how extant. | 


The deception of breathing out _ which 
at preſent excites, in a particular manner, the 
aſtoniſhment of the ignorant, is very ancient. 
When the flaves in Sicily, about a century and a 

half before our æra, made a formidable infurrec- 
tion, andavenged themſelves in a cruel manner for 
the ſevernies which they had ſuffered, there was 
amongſt them a Syrian named Eunus 4, a man of 

re E oreat 
-* See Exiciani Opera, el. Bipont. v. p. 388 and 407. Spencer 
Annotit. in I. l Origenis contra Calſum, p. 3. Fabricii Biblioth. 


Grece, vol. ii. p. 809. 
+ Syrus quidam nomine Eunus fanatico furore fimulato, dum 
Syriz Dez comas jactat, ad libertatem et arma ſervos quaſi numi- 
| num 
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great craſt and courage, who, having paſſed through 
many ſcenes of life, had become acquainted with a 
variety of arts. He pretended to have immediate 
communication with the gods; was the oracle and 
leader of his fellow-ſlaves ; and, as is uſual on ſuch 
occaſions, confirmed his divine miſſion by miracles, 
When, heated by enthuſiaſm, he was deſirous of 
inſpiring his followers with courage, he breathed 
flames or ſparks among them from his mouth while 
he was addreſſing them. We are told by hiſtori- 
ans, that for this purpoſe he pierced a nut-ſhell at 
both ends, and, having filled it with ſome burning 
ſubſtance, put it into his mouth and breathed 
through it. This deception, at preſent, is per- 
formed much better. The juggler rolls together 
ſome flax or hemp, ſo as to form a ball about the 
ſize of a walnut; ſets it on fire; and ſuffers it to 
burn till it is nearly conſumed ; he then rolls round 
it, while burning, fome more flax; and by theſe 


num imperio concitavit z ĩdque ut divinitus fieri probaret, in ore 
abdita nuce, quam ſulphure et igne ſtipaverat, leniter inſpirans, 
flammam inter verba fundebat. Florus, iii. 19, 4. Tekevratoy 
da Tivo; unxavns vp, pare Tos ao, tut PAQye Fic vor 
Foucrog nh, xe byTw TH errovrat atePubatey, gig yop Kapuor 1 
Ti T010LT0 TETgnpercy of EXCTEpI pepous ey Sri Typ, xd THY ev 
X* auto Wvapyoy IA. sr tries Ty yopaTl, x. mpoeaTywy, 
vors uy oiyIngars, Tore d O20ya ear, Diodors Sic. ecl. 34 
p. 526. Sulphur, which is mentioned by Horus, would hardly 
be fit for the purpoſe. Compare Alex4nd. ab Ales, Gen. dies, ii. 
11. p. 345. Sulphur, however, is uſed for the like end in the 
even at preſent, See Shaws Reiſen, p. 214. 


2 means 
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means the fire may be retained in it for a long time. 
When he wiſhes to exhibit, he ſlips the ball un- 
perceived into his mouth and breathes through it; 
which again revives the fire, ſo that a number of 
weak ſparks proceed from it ; and. the performer 
ſuſtains no hurt, provided he inſpire the air not 
through the mouth but the noſtrils “. 


By this art the rabbi Bar-Cocheba, in the reign 
of the emperor Hadrian, made the credulous Jews 
believe that he was the hoped-for Meſſias +; and 
two centuries after, the emperor Conſtantius was 
thrown into great terror, when Valentinian inform- 
ed him that he had ſeen one of the body guards 
breathing out fire and flames in the evening . 


For deceptions with fire the ancients employed 


* DireQions for performing this trick may be found in various 
works, ſuch as Joh. Wallbergen's Sammlung natiir licher zauberkiinſic. 
Stuttgard 1754, 8vo. p. 25. and Natürliches zauberbuch, Nurn- 
berg, 1740, 8vo. p. 110. | 

+ Tu videlicet flammeus, immo fulminens, qui in loquendo 

fulminas, atque ut ille Barchochebas autor ſeditionis Judaicæ 
ſtipulam in ore ſuecenſam anhelitu ventilabat, ut flammas evomere 
videreturs Hieronymi Apolog. ii. adverſus Ruffinum. See 
Bayle*s Diction. i. p. 450. art. Barchochebas. 

$ Valentinianum aiunt vidiſſe quendam ex iis qui ſilentiarii 
vocantur flammam ignis ore evomentem, uro N Tov g ; 
a pur vidiſſe id vero circa veſperam, quando poſt eibum ſom- 
num eapere ſolemiũs, et hæc quidem Conftantio fignificaſſe, qui 
nunciĩo hoc in ſuſpieionem metumque verſus eſt. Phileſtorgii Hiſt. 
ecelef. vii. 7. p. 93. 

. alſo 
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alſo naphtha, a liquid mineral oil, which kindles 
when it only approaches a flame, Galen informs 
us, that a perſon excited great aſtoniſhment by ex- 
tinguiſhing a candle and again lighting it, with- 
out any other proceſs than holding it immediately 
againſt a wall or a ſtone. The whole ſecret of this 
conſiſted in having previouſly rubbed over the wall 
or ſtone with ſulphur v. But as the author, a few 
lines before, ſpeaks of a mixture of ſulphur and 
naphtha 4+, we have reaſon to think that he alludes 
to the ſame here. Plutarch 4 relates how Alexan- 
der the Great was aſtoniſhed and delighted with 
the ſecret effects of naphtha, which were exhibit- 
ed to him at Ecbatana. 'The ſame author, as well 
as Pliny, Galen, and others, has already remark- 
ed, that the ſubſtance with which Medea deſtroy- 
ed Creuſa, the daughter of Creon, was nothing 
elſe than this fine oil ||. She ſent to the unfortu- 
nate princeſs a dreſs beſmeared with it, which 
burſt into flames as ſoon as ſhe approached the 


* Jam illud ceu rem mirandam quidam oftentavit ; extinxit 
lucernam, ac rurſus muro admovens accendit. Alter lapidi cam 
admovit. Fuerant autem tum murus, tum lapis ſulfure contacti, 
quod ubi deprehenſum eſt, deſiit mirum videri, quod oſtentabant. 


EKribeiero d aph nat © Tee xat 6 Aube g. Galen De temperamen- 
tis, iii. 2. p. 44. | 


+ At TE due xt Th; vy0%; aoÞanrive 
t Vita Alexandri, p-. 687. 
Galen, I. c. 
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fire of the altar. The blood of Neſſus, in which 
the dreſs of Hercules, which took fire likewiſe, 
had been dipped, was undoubtedly naphtha 
alſo &; and this oil muſt have been always em- 
ployed when offerings caught fire in an impercep- 
tible manner . In all periods of the world prieſts 
have acted as jugglers to ſimple and ignorant 
people. 


In modern times, perſons who could walk over 
burning coals or red-bot iron, or who could hold 
them in their hands and their teeth, have often 
excited wonder, In the end of the laſt century, 
an Engliſhman, named Richardſon, who, as we 
are aſſured, could chew burning coals ; pour melt- 
ed lead upon his tongue ; ſwallow melted glaſs, 
&c. rendered himſelf very famous by theſe extra- 
ordinary feats 1. Laying aſide the deception prac- 
tiſed on the ſpectators, the whole of this ſecret 
conſiſts in rendering the {kin of the ſoles of the 
feet and hands ſo callous and inſenſible, that the 
nerves under them are ſecured from all hurt, in 
the ſame manner as by ſhoes and gloves. Such 


„on Metamorph, lib. ix. 160. 

1 Inflances may be found colleQed in Huetis Alnetane queſtion. 
Þb. ii. cap. 12, 21, p. 171; and in Bay's D. art, Eg- 
natia, p. 344- | 

+ Journal des ſcavans, 1667, p. 54, 223 ; and 1680, p. 292. 
Deſlandes, Memoires de phyſique, ii. and Bremenſcher Magazin, i. 
18 * Baſil, 1740, 8vo. p. 314. 


calloſity 


JUGGLERS, _ 295 


callofity will be produced if the ſkin is continually. 
compreſſed, finged, pricked, or injured in any 
other manner. Thus do the fingers of the induſ. 
trious ſempſtreſs become horny by being frequent- 
ly pricked; and the caſe is the ſame with the 
hands of fire-workers, and the feet of thoſe wha 
walk bare-footed over ſcorching ſand. 


In the month of September, 1765, when I vi- 
ſited the copper- works at Aweſtad, one of the 
workmen, for a little drink- money, took ſome of 
the melted copper in his hand, and after ſnewing 
it to us, threw it againſt a wall *. He then 
{queezed the fingers of his horny hand cloſe to 
each other; put it a few minutes under his arm- 
pit, to make it ſweat, as he ſaid; and, taking it 
again out, drew it over a ladle filled with melted 
copper, ſome of which he ſkimmed off, and moyed 
his hand backwards and forwards, very quickly, 
by way of oſtentation. While I was viewing this 
performance, I remarked a ſmell like that of ſinged 
horn or leather, though his hand was not burnt. 
The workmen at the Swediſh melting-houſes 
ſhewed the fame thing to ſome travellers in the 
laſt century; for Regnard ſaw it in 1681, at the 
copper works in Lapland 4, It is highly probable 


* The ſame thing was performed when Mr. Schreber was 
there, in 1760, See his father's Neue Sammlung, i, p. 113. 


7 Algem, hiltor, der reiſen, xvii. p. 38. = 
v4 that 


[ 
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that people who hold in their hands red hot iron, 


or who walk upon it, as I faw done at Amfter- 
dam, but at a diſtance, make their ſkin callous 
before, in the like manner. This may be ac- 
compliſhed by frequent moiſtening it with ſpirit 
of vitriol; according to ſome the juice of certain 
plants will produce the ſame effect; and we are 
aſſured by others that the ſkin muſt be very fre- 
quently rubbed, for a long time, with oil, by 
which” means, indeed, leather alſo will become 
horny . | 


Of this art traces may be found alſo in the 
works of the ancients. A feſtival was held an- 
nually on Mount Soracte, in Etruria, at which the 
Hirpi, who lived not far from Rome, jumped 
through burning coals; and on this account they 
were indulged with peculiar privileges by the Ro- 
man fenate +. Women alſo, we are told, were 
accuſtomed to walk over burning coals at Calla- 
bala, in Cappadocia, near the temple dedicated 
to Diana 1. Servius remarks, from a work of 
Varro now loft, that the Hirpi truſted not ſo much 
to their own ſanctity as to the care which they 


Haller, Elementa phy ſiolog. v. p. 16. 
1 Plin- vii. 11, p. 372. Virg. En. xi. 785. Silius Ital. v. 175. 
Strabo, v. p. 372. ed. Almel. The latter calls this feſtival 
Bevpara dlegerettay. Solin, cap. ii. 26. 

t Strabo, xii, p. 817. | 
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had taken to prepare their feet for that opera- 
tion®, 


- am not acquainted with every thing that con- 
cerns the trial by ordeal, when perſons accuſed 
were obliged to prove their innocence by holding 
in their hands red hot iron ; but 1 am almoſt con- 
vinced that this alſo was a juggling trick of the 
popes, which they employed as might beſt ſuic 
their views. It is well known that this mode of 
exculpation was allowed only to weak perſons, 
who were unfit to wield arms, and particularly ta 
monks and eccleſiaſtics, to whom, for the ſake of 
their ſecurity, that by ſingle combat was forbid- 
den. The trial itſelf took place in the church 
entirely under the inſpection of the clergy ; maſs 
was celebrated at the ſame time; the defendant 
and the iron were conſecrated by being ſprinkled 
with holy water; the clergy made the iron hot 
themſelves ; and they uſed all theſe preparatives, 
as jugglers do many motions, only to divert 'the 
attention of the ſpectators. It was neceſſary that 
the accuſed perſons ſhould remain at leaſt three 
days and three nights under their immediate care, 
and continue as long after. They covered their 


Virgil. quidem dixit ; freti pietate, ſed Varro, ubique ex- 
puguator religionis} ait, cum quoddam medicamentum deſcribe- 
ret: et ut ſolent Hirpini, qui ambulaturi per ignem medicamento 
plantas — 


bande 
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hands. both before and after the proof; ſealed and 
unſealed the covering : the former, as they pre- 
tended, to prevent the hands from being prepared 
any how by art; and the latter to ſee if they were 
burnt *, 


"Some artificial preparation was therefore known, 
elſe no precautions would have been neceflary. It 
is highly probable that, during the three firſt days, 
the preventative was applied to thoſe perſons 
whom they wiſhed to appear innocent ; and that 
the three days after the trial were requiſite to let 
the hands reſume their natural ſtate, The ſacred 
ſealing ſecured them from the examination of 
preſumptuous unbelievers : for to determine whe- 
ther the hands were burnt, the three laſt days 
were certainly not wanted. When the ordeal was 
aboliſhed, and this art rendered uſeleſs, the clergy 
no longer kept it a ſecret, In the thirteenth cen- 
tury an account of it was publiſhed by Albertus 
Magnus, 2 Dominican monk . If his receipt be 


See Grupen's learned Diſſertation in the Hannover/chen 
gelebrten anzeigen, 1751, p. 679- 

+ In his work De mirabilibus mundi, at the end of his book 
De ſecretis mulierum, Amſtelod. 1702, 12mo. p. 100. Experi- 
mentum mirabile quod facit hominem-ire in ignem fine læſione, 
vel portare ignem vel ferrum ignitum ſine læſione in manu. Re- 
cipe ſuccum biſmalyz, et albumen ovi, et ſemen pſyll et cal- 
cem, et pulyeriza, et confice cum illo albumine ovi ſuccum ra- 
phani 3 commiſce ; ex hac confeRione illineas corpus tuum vel 
manum, et dimitte ſiccari, et poſtea iterum illineas, et poſt hoc 
poteris audacter ſuſtinere ignem fine nocumento, 4 

l a genuine, 
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genuine, it ſeems to have conſiſted rather in co» 
yering the hands with a kind of paſte than in 
hardening them. The ſap of the althæa (marſh- 
mallow.), the ſlimy feeds of the flea-bane, which 
is till uſed for ſtiffening by the hat-makers and 
filk-weavers, together with the white of an egg, 
were employed to make the paſte adhere ;z and by 
theſe means the hands were as ſafe as if they had 
been ſecured by gloves. The uſe of this juggling 
trick is very old, and may be traced back to a 
pagan origin, In the Antigone of Sophocles, the 
guards placed over the body of Polynices, which 
had been buried contrary to the orders of Creon, 
offered, in order to prove their innocence, to ſub- 
mit to any trial: © We will,” ſaid they, © take 


up red-hot iron in our hands, or walk through 
fire „ | 


The exhibition of balls and cups, which is often 
mentioned in the works of the ancients, as the 
moſt common art of jugglers, is alſo of great anti- 
quity. It conſiſts in conveying ſpeedily, and 
with great dexterity, while the performer endea- 
yours by various motions and cant phraſes to di- 
vert the attention of the fimple ſpectators from 


* Hu den x jurdpous aur pt, 
Kai rug duprso, x64 Jrovg opmyueT Ep 
To hure Ipucal, wn vu r Eu 
To Tpxypes Bovnevourry, por” up yaopi. 
Antigone, 270, p. 248, ed. Cantabrigiz 1665. 8vo. 


6 obſerving 
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obſerving his movements too narrowly, ſeveral 
light balls, according to the pleaſure of any per- 
ſon in company, under one or more cups; remov- 
ing them ſometimes from the whole; and convey- 
ing them again back in an imperceptible manner. 
In general, three leaden cups are 'uſed, and as 
many balls of cork ; and to prevent all difcovery 
by their ſlipping from the thumbs of the juggler, 
or making a noiſe, as he muſt lay hold of them 
with much quickneſs ®, the table before which 
he fits is covered with a cloth +. 


Theſe ſmall balls were by the ancients called 
calculi; and the cups acetabula, or paropfides . 
Caſaubon || has already quoted moſt of thoſe paſ- 
ſages in ancient authors which relate to this ſub- 
ject; and they have been repeated by Bulenger 8; 
but neither of theſe writers makes mention of the 
fulleſt and cleareſt deſcription given in the letters 


* KAgTrEn, which word was often uſed when any thing was 
done ſpeedily and unperceived. Xenophon ſays, XA ren on, 
montes clam hoſtibus occupare. 

K Natürliches zauberbuch, p. 3. 


t Adiz or [apa calculi ; b acetabula, or paropſides. 
The performer was called 4nfxAnrhg, or {nporauxin;, and 
1P9oy0s 3 and the exhibition t ia. 


Animadverſ. in Athenzi Deip. lib. i. 15, P. 46. 


$ De Sen lib, i. 40, in Grevii Theſaurus antiguit. Roman. 
iq. p. 902. 


of 
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of Alciphron *. We have there an account of a 
countryman who came to town, and was conduct- 
ed by a merchant to the theatre, where he ſaw, 
with great aſtoniſhment, the exhibition of cups 
and balls. Such an animal,” ſays he, as the 
performer I would not wiſh to, have near me in 
the country ; for, in his hands, my property would 


Lib. iii. epiſt. 20. ed. Bergler. p. 321. Unum autem ut 
vidi, hiſco jam et prope ſum mutus factus. Quidam enim in 
medios progreſſus, collocata menſa tripode, tres exiguas appone- 
bat patellas ; deinde ſub iftis occultabat parvos quoſdam candi- 
dos et rotundos lapillos, quales nos in ripis torrentium reperi- 
mus; hos modo ſingulatim ſub una quavis occultabat patella ; 
modo, neſcio qua ratione, ſub una aliqua omnes oftentabat : 
modo, ut ſub patellis diſparerent efficiebat, et in ore oſtendebat. 
Deinde cum deglutiiſſet (adductis in medium qui prope adſta- 
bant) alium ex nare, alium ex aure, alium ex capite deprome- 
bat; deinde iterum ſublatos ex oculis hominum removebat. 
Maxime clancularius ille homo eſt. - - Ne mihi exiſtat ruri 
talis beltia, non enim deprehendetur 4 quoquam, omniaque 
domi ſurripiens, evanida quæ ruri habeo faciet. Seneca, epift. 45: 
Sic iſta fine noxa decipiunt, quomodo præſtigiatorum acetabula 
et calculi, in quibus fallacia ipſa delectat. Effice, ut quomodo 
hat intelligam, perdidi uſum, Sextus Empiric, Sicuti præſtigia- 
tores ſpectantium oculos agilitate manuum ſuffurantur ac illu- 
dunt, ita et rhetores - - Gregor. Naxian. in Atbangſ. Idem 
erat calculis ludete decipientibus occulos celeritate tranſfoſitio- 
vie, =>" wats. nÞor5 T2 ragen Ta oper KAimlovoog Tw Tax 
rug r,. Compare Suidas, Pollux and Athenei Deipn. 4. 
It is probable that Quintilian alludes to this art in his Taſtitut. x. 
7, 11. Quo conſtant miracula illa in ſcenis pilariorum ac venti- 
latorum, ut ea, que emiſerint, Wo venire in manus credas, et 
qua jubentur decurrere. 


ſoon 
' 
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Toon diſappear.” The art of oratory, becauſe it 
deceives the auditors, is frequently compared to 
that of balls and cups. From the Latin word 
gabum, mentioned by Martial, together with pa- 
ropfides, the French have made gobelett; and hence 
their common expreſſions jouer des gobelets, and 
Jomeur des gobelets, which they uſe when ſpeaking of 
zugglers. ; | 

In all ages of the world there have been men 
who excited great wonder by extraordinary 
ſtrength. Inſtances of this have been already col- 
lected; but they do not belong to my preſent 
ſubject . I can, however, prove that, above fif- 
teen hundred years ago, there were people who, 
by applying a knowledge of the mechanical pow- 
ers to their bodies, performed feats which aſtoniſh- 
ed every ignorant ſpectator; though it is certain 
that any ſound man of common ſtrength could 
perſorm the ſame by employing the like means. 
Of'theſe one may ſay with Celſus : Negue Hercule 
ſcientiam præcipuam habent bi, ſed audaciam uſu ipſo 
confirmatam. | 


About the beginning of the preſent century 
ſach a ſtrong man, or Sampſon, as he called him- 


* Plin. vii. 20, p. 385. Martial. v. 12. Suidat, ſpeaking of 
Theogenes Thaſius. Haller, Elementa phyſtoleg. iv. p. 486; of the 
edition in quarto, 


ſelf, 


> 
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ſelf, a native of Germany, travelled over almoſt 
all Europe; and his pretended art has been 
mentioned by ſo many writers, that we may 
conclude it had not been often exhibited before; 
and that it was then conſidered as new ®. His 
name was John Charles von Eckeberg ; he was 
born at Harzgerode in Anhalt; and, at that time, 
was thirty-three years of age. When he fixed 
himſelf between a couple of poſts, on any level 
place, two or more horſes were not able to draw 
him from bis poſition; he could break ropes 
aſunder, and lift a man up on his knee while he 
lay extended on the ground. But what excited 
the greateſt aſtoniſhment was, that he ſuffered 
large ſtories to be broke on his breaſt with a ham- 
mer, or a ſmith to forge iron on an anvil placed 
above it. 


This laſt feat was exhibited even in the third 
century, by Firmus or Firmius, who, in the time 
of Aurelian, endeavoured to make himſelf emperor 
in Egypt. He was a native of Seleucia in Syria; 
eſpouſed the cauſe of Zenobia, the celebrated queen 
of Palmyra; and was at length executed publicly 

by order of the emperor Aurelian +. It is of this 


* Breſlauer Sammlung von natur- und kunſt-geſchichten, i- 
p. 82; iii. p. B82; v. p. 1811; xxv. p. 3333 and xxxii. p. 320. 
Hauber, Bibliotheca magica, part xxi. p. 577, where the art is 
illuſtrated with figures. 


+ Algemeine welthiſtorie, xiii. p. 621, 


Firmus, 
N 
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Firmus, and not of another, who a century after 
was overcome in Africa by the father of the em- 
peror Theodoſius , that Vopiſcus ſpeaks where 
he relates that he could ſuffer iron to be forged 
on an anvil placed on his breaſt. For this pur- 
poſe he lay on his back; but he put himſelf in 
ſuch a poſition, by reſting with his feet and ſhoul- 
ders againſt ſome ſupport, that his whole body 
formed an arch; ſo that he ſeemed rather to be 
ſuſpended than to lie at full length 4. This art, 
which is explained and illuſtrated by Deſaguliers , 
and profeſſor Kuhn ||, of Dantzic, has now be- 


* Algemeine welthiſtorie, xiv. p. 269. 2 

+ Vopiſcus, Vita Firmi : Incudem ſuperpoſitam peRori con- 
ſtanter alus tundentibus pertulit, cum ipſe reclivus ac reſupinus 
et curvatus in manus penderet potius quam jaceret. The whole 
paſſage will be better underſtood, when one ſees the figure in 
Deſaguliers, tab, xix. fig. 5, only that in manus occafions ſome 
difficulty. I conjecture that Vopiſcus wrote in arcum, as Virgil 
Georg. ii. 448 ſays: taxi curvantur in arcus, Deſaguliers, p. 266, 
deſcribes the poſition thus: The pretended Sampſon puts his 
ſhoulders (not his head, as he uſed to give out,) upon one chair, 
and his heels upon another (the chairs being made faſt), and 
ſupports one or two men ſtanding on his belly, raiſing them up 
and down as he breathes, making with his backbone, thighs 
and legs, an arch whoſe abutments are the chairs. Seneca, in 
his treatiſe De Ira, ii. 12, ſays of theſe people : Didicerunt in- 
gentia vixque humanis toleranda viribus onera, portare. 


1 A courſe of experimental nn nn 1745+ 4to. 
i. p. 266 and 272. 
ll Verſuche und abhandl. der Naturforch. Geſelſch. in Den- 


18. i. P. vs * 
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come fo common that it is often exhibited with- 
out occaſioning much ſurpriſe. 


In the works of the ancients, tope-dancers are 
frequently mentioned, The paſſages where they 
occur have been collected by various authors, 
though never completely ; and I am inclined to 
think that thoſe who have ſeen many performers 
of this kind would be able to clear up ſome that 
are obſcure. I have ſeen many myſelf; but I 
have forgot the greater part of what I obſerved ; 
and there afe other reaſons alfo which prevent me 
from undertaking that taſk : I dread the reproach 
of multum agendo nibil agie, That I may not, 
however, paſs over this ſubject entirely, I ſhall 
preſent the reader with what follows v. We meet 
with various appellations given to rope=-dancers, 
which do not, as fome have imagined, point out 
different kinds, but allude only to new- invented 
arts, leaps, or dexterities, which, while recom- 
mended by novelty, were much wondered at, 


* A great many of theſe paſſages of the tacients have been 


collected by Boulenger, in his work De the@tro, i. cap. 413 but 


without order and without any explanation. Something more is 
done by Des Camps in Difſertat. ſur une medaille de Caracalle, re- 
preſentant des danſeurs de corde, which may be found in Recherches 
turieuſes d antiquits, par Spen: A Lyon 1683. 4to. p. 40%. An 
extract from it is inſerted in Journ. des ſav. 1677, p. 309. See 
alſo Hier, Mercurialis De arte gymnaſt. and Fabricii Biblioth. an- 
tiquare p. 995% | | 


vol. 111. X though 
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though they were afterwards imitated by all. To 
theſe belong the /chenobate, oribate, neurobate, 
petaminarii, funambuli, &c. Some of the ancient 
tope=dancers feem to have uſed a balancing pole, 
or, at leaft, to have had weights in their hands to 
preſerve an equipoiſe . It is certain, alſo, that 
rope-dancers were not wanting in the middle 
ages. In the year 1237 they were very common 
in Italy +; and in 1393 there were ſome of them 
at Augfburg, who exhibited their dexterity on 
the rope, and received from each ſpectator three 
German halfpence þ. 


An epigrari, aſcribed to Petronius, which is not to be 
found in moſt editions of that author, and which I ſhall here 
tranſcribe from that of Hadrianides, p. 542, belongs to this 
ſubject: a 
Stupea ſappoſit is tenduntur vincula lignis, 

Quz fido aſcendit docta juventa gradu. 
Quæ ſuper aërius piætendit crura viator, 
Vixque avibus facili tramite currit homo. 
Brackia diſtetidens greſſum per iſlane gubernat, 
Ne lapſa e gracili planta rudente cadat. 
Dædalus adftruitur terras mutaſſe volatu, 
Ex medium pennis proſecuiſſe diem. 
Præſenti exemplo firmatur fabula mendax, 
Ecce hominis curfum funis et aura ferunt. 
A paſſage of Nazianzenus, ih ais Hpolegia, alludes to tlie ſame 
art alſo : Ut iis, qui in ligno alto et ſuſpenſo ambulant, non 
tutum eſt in hanc vel illam partem propendere vel leviter, ſecu- 
ritatem autem affert iis æquale libramentum. AogaAua d arg 
* , xaliraT 2 : 

+ Muratori Antiquit. Ital. med. vi, ii. p · 846. 

1 Von — Kunſtgeſchichte von Augſburg, i ü. p. 177. 
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To place men upon the ſhoulders of each other 
in ſuch a manner that every row conſiſts of a man 
fewer, till they form a pyramid ending in a ſingle 
perſon, upon whoſe head a boy often ſtands with 
his feet upwards, is likewiſe an ancient piece of 
dexterity. This exhibition 1s varied many ways ; 
and, on that account, it is difficult to form even 
conjectures reſpecting it, eſpecially as the deſcrip- 
ton given of it by a Roman poet is very unin- 
telligible “. 


I am, however, till leſs acquainted with an art 
in which hoops and wheels were employed by the 
petauriſtæ, who excited great aſtoniſhment among 
the populace. The firſt part of the art may have 
conſiſted in nothing more than the varied con- 
tortions and tumbling which we ſtill ſee practiſed 
by children trained for that purpoſe. Cilano 
explains a well-known paſſage of Manilius, as if 
the performers had darted through ſuſpended iron 
hoops, made often red hot. Of this I entertain 
leſs doubt than how we ought to underſtand the 
corpora jactata petauro of Juvenal + ; and the corpora 


* Claudian, de Mallii conſul, 320. In Cilgno's Rimiſchen alter» 
thimer, ii. p. 573. fig. 8. there is a repreſentation like what I 
have often ſeen exhibited. But the moſt dangerous and the moſt 
curious is that of which an engraving is given in Splendor urbis 
Vrnetiarum, to be found in Theſaurus antiquit. Laliæ, v. 3- 
p. 374. | 
t Sat. xiv, 26g. 
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valido excuſſa petauro of Manilius*, which many 
have attempted to explain already. At any rate 
this wheel was different from that upon which a 
female dancer, as mentioned by Xenophon, wrote 


and. read while it turned round with great Ve- 
. logity I 


©. 


+ IRA 


* + Sympoſium, p. 655, edition of Baſle, 1555. fol. Ewigeprr) 
ry epxno file Tpoxos Twy KES2pensy EP'bv Euinnks Javpaoiougynoty, 
In the old edition of J. Ribittus, this paſſage is thus tranſlated : 
Allata eſt ſaltatrici orbis ſaltatorius, in quo admiranda erat edi- 
tura. The firſt queſtion that ariſes is, what was Tpoxo5 7w 
Eg The laſt word alluded to a place at Athens where 
wreſtling was exhibited every year; and on that aceount Ariſto- 
phanes uſes the expreſſion TAnyar mpapuxa;, This, however, 
affords no explanation, Boulenger, who quotes the ſame paſſage, 
tranſlates it in the following manner: Illata eſt ſaltatrici figularis 
rota, per quam ſe trajiceret, et miracula patraret. He means 
here therefore a potter's wheel, the invention of Anacharſis, but 
that was always called zpajyiro; 729x0; and not Tp5x;%5 rer 
capable. But even allowing that a potter's wheel is meant, 
it 18 wrong to add per quam ſe trajiceret ; for the potter's wheel 
is not like a hoop, but like a plate or diſh; and when turned 
round revolves not vertically but horizontally, Beſides, how the 
performer could write or read on a wheel that ſhe jumped 


through, he has not thought proper to explain, Tore ei 7% 


T60x0v ajac reg οοẽx vpe pon Try, AN avayivaoktiv, Davus irh 
Scribere et legere in rota dum verſatur, mirabile quiddam eſt. 
I a potter's wheel be meant, I conſider it as certainly poſſible 
for a perſon to ſtand upon it whilſt it revolves with the greateſ 
velocity, and even to read or write; but it would be neceſſary to 


0 © The 
Is bas & 4s 


JUGGLERS, 309 

The art of exhibiting various feats of horſeman- 
ſhip, which has been practiſed ſo much in modern 
times, ſeems to have come firſt from the Eaſt, 
At any rate, thoſe performers in that way who, in 
the thirteenth century, were at the Byzantine court, 
and who travelled all over Europe, came from 
Egypt. They could ſtand on the horſes when at 
a gallop ; mount and diſmount while on full ſpeed 
at the chace; tumble on horſeback, and do many 
other things equally extraordinary *.- At the end 
of the fixteenth century, an Italian, who had 
learned this art while a flave in Turkey, went 
about exhibiting his dexterity in various parts of 


Nicephorus Gregor. viii. 10. p. 215. This company of 
rope-dancers came from Egypt. They travelled through the 
greater part of Aſia, and all Europe as far as the extremity of 
Spain. At Conſtantinople they extended the ropes, on which 
they firſt exhibited their art, between the maſts of ſhips. A the 
above book is not to be met with in every library, I would have 
inſerted here the whole account, had it not been tranſcribed by 
Cilano, ii, p. 570. One is almoſt induced to believe that ſtupid 
ſuperſtition did not then prevail ſo much in Europe as at the be · 
ginning of the preſent century. The hiſtorian ſays, that the 
company at firſt conſiſted of forty perſons ; but that the half of 
them were caſt away on their paſſage to Conſtantinople. He 
does not, howdver, tell us that they or their horſes were any 
where burnt as conjurors or poſſeſſed with the devil, On the 
contrary, he adds: Quz ab illis agebantur, erant illa quidem 
monſtroſa et ſane mirabilia 3 non tamen quicquam cum diabolicis 
preſtigiis commune habebant; ſed erant ſtudia quedam dextri 
ingenii, longo tempore in hejuſmodi rebus verſati. ErrrodtvH ra 
fretog dE, y yvhENν uU tm wAtioveg is Epyer THOUT wy AOXNOTY.. 


X 3 Europe, 
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Europe *. Montagne ſaw him at Rome in 1581 +; 
and the year following he was at Paris }. Some 
of theſe feats were performed by the ancient de- 
ſultores &. 


Whether the ancients taught horſes, dogs, birds, 
and other animals, to perform various tricks which 
are frequently exhibited at preſent for money, Ido 
not know; but it is certain that what they made 
the elephant, which, undoubtedly, is the mot ſa. 
gacious and traQtable of all animals, perform, ex- 
ceeds every thing yet known of the kind, With- 
out repeating what has been ſo often related, I 
ſhall only mention the elephant which walked upon 
a rope backwards and forwards, as well as up and 
down; and which Galba firſt cauſed to be ſhewn 
ro the Roman people. After this, ſo much con- 
fidence was placed in the dexterity of the animal, 
that a perſon ſat on an elephant's back while he 
walked acroſs the theatre upon a rope extended 


* Anthologia Romana, iii. p. 113. 
| + See the German tranſlation of his Travels, ii, p. 238. 
t Journal du regne de Henry III. p. 57. It may be found in 
Recueil de diverſes pitces ſervant à I Biff. de Henry III. Cologne 
1666. 12mo, 


$ The playing at ball on horfeback mentioned by Meurſius 
in his Gleſſarium Greco-barbarum, Lugd. Bat. 1614. 4to. 
p. 550, from the works of Achmet, does not belong to this 

lubject. Fs 
from 
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from the one ſide to the other. Lipſius, who has 


collected the teſtimonies, thinks they are ſo ſtrong 


that they cannot be doubted *, 


The training of horſes to obey a private ſignal, 
imperceptible to the moſt attentive ſpectator, and 
to perform actions which appear, to thoſe unac- 
quainted with the art, to diſplay rational faculties, 
I have never found mentioned in the works of the 
ancients. Thar the Sybarites, however, taught 
their korſes to dance to the ſound of muſic, is 
aſſerted by a variety of authors . In the ſixteenth 


century, dogs trained 1n the like manner excited 
+ 
great wonder . 
In 


* Epiftolarum ſelectarum centuria, Antverpiz 1605. 4to. 
i. epiſt. 50. p. 59. Plin. viii. 1 and 3. Seneca, epift. 86. Suetonii 
Vit. Galbæ. Dio Caſſiur. A great many alſo may be found col- 
lected in Hartenfels Elephantographia, Erfordiae, 1715. 4to. It 
appears that in the thirteenth century ſome ventured to ride a 
horſe upon a rope. In the Chronicle Alberichi monachi Trium · 
Fitium, inſerted by Leibnitz in Acceſſiones hiſforice, vol. ii. we 
read the following paſſage, where a deſcriptien is given of the 
ſolemaities at the wedding of Robert, brother to the king of 
France, in the year 1237 ; Miniſtelli in ſpectaculo vanitatis multa 
fecerunt, ſicut ille, qui in equo ſuper chordam in aere equitavit. 

{Several inſtauces of the dexterity of the elephant may be 
found in Lipſi Laus Elephantis, inferted in Diſertat. Ludicrarum 
et amenitatum ſcriptores varii, Lugd. Bat. 1638. Trans.] 

+ Zliani Hitt. animal, xvi. 23. vi. 10. Atheneus, lib. xii, Pli- 
nius. Euftathius ad Diony/. de ſitu orbit, 372. p- 52+ edit. Stephani, 


1577. gtos | 
| | One inſtance may be found in Theophanis Chrqnographia, 


bat. Ad <jusdeinde juſſum ſingulos tollebat canis, et unicuique 
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In the year 1766, an Engliſhman, named Wild- 
man, made himſelf much known by taming or 
training bees, in ſuch a manner that they not only 
followed him wherever he went, but ſettled even 
on his face and hands without ſtinging him, and 
ſeemed as if obedient to his orders *. Some years 
after, a perſon who practiſed the like art, travelled 
about through Germany, and gave himſelf out to 
be Wildman; but Mr. Riem proved that he was not 
Wildman, and publiſhed the ſecret by which he 
acquired ſo much power over theſe inſocts T. | 
which was printed at Paris 1655, fol. and at Venice in 1729, 
It occurred in the ſeventeenth year of the reign af Juſtinian, or 
543 ; Eodem anno planus ac circulator quidam, Andreas nomine, 
ex Italicis partibus adfuit, fulvum et orbum lumine circumducens 
canem, qui ab eo juſſus, et ad ejus nutum, mira edebat ſpectacula. 
Is fiquidem in forum, magna populi circumſiante caterva, pro- 
diens annulos aureos, argenteos et ferreos, clam cane, a ſpeQatori- 
bus depromebat, eoſque in ſolo depolitos aggeſta terra cooperie · 


ſuum reddebat. Similiter diverſorum imperatorum numiſmata 
permixta et confuſa, nominatim et ſigillatim proferebat. Quin- 
etiam, adſtante virorum ac mulierum circulo, canis interrogatus 
mulieres uterum geſtantes, ſcortatores, adulteros, pareos et tenues, 
. — dm. = 
quo eum Pythonis ſpiritu motum dicebant. 

* Univerſal magazine, 1766, October, p. 217. es 
may be ſcen in Neues Bremenſche Magazin, 1767, ii. p. 217. 

+ Der catlarvte;Waldman, betriiger groſſer hofe. Berlin 1774 
8vo. See alſo Gittingiſche Gelebris anzeig. 1775, p. 816, The 
name of i given, to Wildman was, however, too harſh; 
for I do not think that he who performs any thing extraordinary, | 
never done by any one before, decamey an impoſior hen another 
diſcovers his art. 


2 * cannot 
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cannot ſay whether the ancients were acquainted 
with this art; but I ſhall here remark, that it was 
known in the kingdom of Galam, at Senegal, a 
hundred years before Wildman: for when Brue, 
a Frenchman, was there, in 1698, he was viſited 
by a man who called himſelf the king of the bees. 
Let his ſecret,” ſays that traveller, * conſiſt in 
what it may, this much is certain, that they fol- 
lowed him wherever he went, as ſheep do their 
ſhepherd.' His whole body, and particularly his 
cap, was ſo covered with them that they appeared. 
like a ſwarm juſt ſettled. When he departed they 
weat along with him ; - for beſides thoſe on, his 


body, he was ſurrounded by thouſands which al- 
ways attended him “.“ 


l modern times, perſons deſtitute of arms and 
hands, or who have theſe limbs formed very im- 
perfectly, but who poſſeſs the art of ſupplying; that 
want by the uſe of their feet and toes, ſhew them- 
ſelves ſometimes for money ; and as they entertain 
the ſpectators by exciting their wonder, they de- 
ſerve from them that ſupport which they are not 
able to obtain in any other manner. Inſtances of 
ſuch Napf who had acquired this art, have been 


* The voyage of Brue may be found in Labat's Afrique occi- | 
dentale, iv. p. 200. mar b 
biftrie der rein, ii. p. 365, 


very | 


19 
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very common within the two laſt centuries * ; but, 
in the works of the ancients, I have found only 
one. 


* The moſt remarkable inſtances of this kind are mentioned 
by Moſcati, in his treatiſe entitled Jom unterſchiede zwiſchen der 
Aructur der thiere und der menſchen, Gottingen 177 t, 8vo. p. 10. 
See allo Breſlauer Sammlung zur natur und kunft, 1770. Febr. 
p. 200. Sauval in Hiftorre de Paris, ii. p. 544. Recueil ſerwant 
a Phift, de Henry III. p. 92. and Camerarii Hore ſubciſive, 
cent. i. 37. p. 170. iii. 80. p. 302. 

# Several inſtances of the like kind may be found alſo in Mon- 
frorum hiftoria memorabilis a Joanne Georgio Schenkio a Graſen- 
berg filio, Francofurti 1609, 4to. p. 28 et ſeq. One of the mot 
curious is that of Thomas Schweicker, born at Halle, in Swabia, 
in the year 1586. The author gives the following account of 
him from Camerarius, who ſaw him not only write, but even make 
a pen with his ſeet : Mira eſt providentia et ſollicitudo nature, 
quam creator omnium rerum ei tanquam optimæ matri attribuit. 
Ea enim in animalibus membris diſtortis, vel mutilatis aut debi- 
litatzs, vel etiam omnĩno deficitentibus, plerumque aliis membris, 
prieter ſuum officium ad quod deftinata ſunt, tale robur et dex- 
terĩtatem ex diuturna conſuetudine ſuppeditat, ut dicere aliquis 
poſſit, non in diſtinctione membrorum fed in continuo uſa per- 
fectionem conſiſtere. Hac de re ſæpius cogitavi, cum eſſemus Com- 
burgi, apud vere nobilem et præſtantiſſimum virum D. Eraſmum 
Neienfletterum. Is enim, cum nulla benignitatis erga nos preter- 
miſiſſet officia, juſſit accerſi ex vicinis ſalinis Suevicis Thomam 
Schweickerum, natum triginta annos, et quidem honeftis parenti- 
bus. Quem licet mater ſua abſque brachiis enixa fuiſſet in lucem, 
omnia tamen munia manuum, pedum ſubſidio, ita exequebatur, 
ut quod in uno deſideraret, in altero ſibi compenſatum eſſe, affir- 
mare non erubeſceret. | 

Nam cum in editiore loco, qui æquaret altitudinem tabulæ, in 
qua eſculenta appoſita erant, conſediſſet, apprehenſo pedibus cul- 

5 tro, 
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one. An Indian king, named Porus, ſent to the 
emperor Auguſtus an embaſſy with preſents, 
among which were ſome rare animals, and a man 
without arms, who with his feet, however, could 
bend a bow; diſcharge arrows; and put a trumpet 
to his mouth and blow it. Dio Caſſius confeſſes 
that he did not know how this was poſſible ; but 
Strabo refers for his authority to Nicolaus of Da- 
maſcus, who ſaw all the preſents as they paſſed 
through Antioch *®, Had this deformed perſo 


whom 


tro, ſeindebat panem, et alios cibos ; pedes ea poſtea, nec non et 
potum, veluti manus, ori porrigebant. Peracto prandio pedibus 
pingebat nobis omnibus videntibus, tam elegantes Latinas litteras 
ac Germanicas, ut exempla earum, quaſi rem inſolitam, nobiſcum 
ſumeremus. Poſtulantibus etiam nobis, cultello parabat calamos 
ad ſcribendum aptiſſimos, quos poſtea nobis donabat. Cum eſſet 
ita occupatus, diligenter inſpexi formam pedum, quorum digiti 
erant ita oblongi et ad res tenendas apti, ut procul aſpicentibus 
(pallio enim ſuo verecunde admodum crura tegebat) manus vide - 
rentur. Hoc ſpectaculum ſane jucundum, et ante non viſum no- 
bis fuit, Juſſus etiam ſuerat, paulo ante, Ceſarez majeſtati, divo 
Maximiliano II. cum Halam urbem ad comitia Spirenſia tranſiret, 
et Electoribus Palatinatus atque Saxoniæ, Ludovico et Auguſto 
ſe exhibere; quorum Majeſtas et Celſitudo hanc mirandam na- 
turæ compenſationem, non abſque munificentia, et cum admira- 
tione ſpectavit. Traxs. ] 


* Strabo, lib. xv. p. 1048. ed. Almel. Dio Caſſius, lib. lix. 
p. 739: Meiparioy ö Gvtv wpwr (01005 Tovs Epyas q pon d. 
* H, t TouT Ov 57 eXin0, by TXYTE og WOT OTE Kaul xep7ltv 
£xpn70. Porro adoleſcens quidam brachiis carens (cujuſmodi 
Hermæ ſolent) qui, manuum loco, pedum omnia officio peragebat, 
iis arcum tendebat, ſagittas emittebat, tuba canebat; quod quo- 


modo 
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whom 'Strabo compares to a Hermes, travelled 
about, according to the modern practice, as a ſhow, 
he would have been better known, and in all pro- 
bability his example would have induced others to 
imitate Mis art . Manilius ſays, however, that 
there were people, who, in playing at ball, could 
uſe their feet with as much dexterity as their hands, 
who could catch the ball with them, and again 
throw i it back; but the poet, perhaps, did not al- 
jude to the ſmall hand · ball, but to the large one 
Which is ſtruck with the fiſt, and which may be 
ſtopped alſo by the foot. Beſides, the paſſage 1s is 
read 1 aps ret gi diſſerent Be +. 1 

Fig igures or puppets, Which appear to move of 
bes” were employed formerly to work mira- 
cles; but they could hardly be uſed for that pur- 
poſe at preſent in.any catholic country of Europe, 


— neſcio, ab aliis tamen waits ſcribo. Sue- 


tonius, Eutropius, Eufebius, and Oroſius, ſpeak * this embaſſy; 
but make no mention of the preſents. 


Non enim manus ple bominum artes 1 ſed ratlo ; ; 
manus autem ipſz ſunt artium f Galen De, uſu partium, 
153 
1.8 Caſaubon reads the Paſſage i in the loving manner ; 
Ille potens curyo pede fundere condita pila, 
1 pilam celeri fugientem prendere planta, 
win, pedibus penſare manus et ludere ſaltu, 
2 Terque totum vagas corpus diſponere plantas. 


F wh > * 16. . * AManilii Aftron. lib. v. 165. 


4 - 
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though they {till ſerve to amuſe the vulgar. Among 
theſe are the marionettes , as they are called, the dif- 
ferent parts of which are put in motion impercep- 
tibly by a thread. Of a ſtill more ingenious con- 
ſtruction are thoſe which are moved by the turning 
of a cylinder, as is the caſe in the machines with 
which ſome of the old miners in Germany earn a 
livelihood ; but the moſt ingenious of all are thoſe 
which are kept in continual movement for a certain 
time, by the help of wheels with a weight or ſpring. 
The latter are called automata; and, when they re- 
preſent human figures, androides. Under the for- 
mer general name are comprehended our watches, 
the moſt uſeful of all, and alſo jacks +, with many 


others. 


* Friſch derives this word from morio a fool or buffoon. 


+ This piece of kitchen furniture was known in the middle of 
the ſixteenth century. Montagne ſaw one at Brixen, in Tyrol, 
in the year 1580, and wrote a deſcription of it in his Journal, as 
4 new invention, He ſays it conſiſted entirely of wheels ; that it 
was kept in motion by a heavy piece of iron, as clocks are by a 
weight, and that when wound up, in the like manner, it turned 
the meat for a whole hour. He had before ſeen, in ſome other 
place, another driven by ſmoke, . Reiſe, i. p. 155 and 249. The 
latter kind ſeem to be ſomewhat older. Scappi, cook to pope 
Pius V, gave a figure of one, about the year 1570. His book 
Opera di M. Bartolomeo Scappi, cuoco ſecreto di Papa Pio V, is 
exceedingly ſcarce, See Therph. Sinceri Nachrichten von alten 
büchern, i. p. 331 ; Scheibens Gedanken aus der hiftorie, critik and 
litterat, Frankenthal an der Werra 1737, 8vo. i. p. 171 ; Mcrk- 
wurdigheiten der Dreſdner bibliothek, i. p. 396. I lately ſaw a 
copy, which, inſtead of — had twenty · four Wr 


This 
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others: The latter appellation is given to ſmall 
puppets, which, when their 1nner works have been 
wound up, run upon the table or pavement, 
and as they advance move their head, eyes and 
hands. They have been exhibited ſometimes 
under the name of courrante Margarethe, which 
gave riſe perhaps to the word Marionette. 


The proper. marioneites are very old. They 
were common among the Greeks, and from them 
they were brought to the Romans. They were 
known by the name of neuroſpaſta, and were much 
uſed at their ſhows. Ariftotle ſpeaks of ſome 
which moved their head, eyes, hands and limbs in 
a very natural manner . They are mentioned 

with 


This work was printed at Venice in 1570, and twice afterwards 
at the ſame place, viz, in 1571 and 1605, in quarto. The third 
edition ſays, con due aggiunte, cio & il Trinciante et il Maeſtro di 
caſa. Bayle ſeems to confound this book with that of Platina 
De honefla voluptate, or to think that the latter was the real au- 
thor of it. This however cannot be, as there were more than a 
hundred years between the periods when Scappi and Platina 
lived. Platina died in 148z, and not in 1581, as we read in 
Bayle. Scheiben alſo is in an error, when he tells us that Scappi 
was cook to Paul V : he ſhould have written Pius V. 


De mundo, cap. vi. Oleg ai i rugorTaras, war prgle 
$7107 47 XA THOUTI FN au a, x. Xia 709 So RA. 
b * DA. irs & Gre ware 7% Ain METH Tino evg lh utage 
Apuleius tranſlates this paſſage as follows: Illi, qui in ligneoks 
homiaum figuris geſtus movent, quando filum membri, quod agi- 
| dar 
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with equal preciſion by Galen“, Xenophon 7, 
Antoninus 1, Horace ||, Gellius &, and others. To 
theſe belong the pballi, which were carried round 
during the feſtivals of Oſiris and Bacchus, and of 
which one member only, that properly meant by 
the name, and which was almoſt as large as the whole 
dody, moved upon certain threads being pulled J. 
Count 


tari ſolet, traxerint, torquebitur cervix, nutabit caput, oculi 
vibrabunt, manus ad omne miniſterium præſto erunt ; nec inve- 
nuſte totus videbitur vivere, 


De uſu partium. At the end of the third book: Oc d Tu» 
urpuben Ta Zunws Twy uduhey HiVOvolY, EMENELR Twy Ophpuy £19 Trv 
KEPAANY prrAAGvTOS xwhov uνẽιν,, xatatrtWwEY wag Qui per 
quoſdam funiculos-lignea idola movent, ultra articulos, ad caput 
coli, movendi eos applicant. 

+ Sympoſium. 

r De ſe ipſo, ii. 2. iii. 5. vi. 16, vii. 3. xii. g. 

|| Sat. it. 7, 82. 


Lib. xiv. 1; where Oiſelius in his notes has collected a 
great many paſſages; but I doubt much whether the lara ar- 
gentea fic aptata, ut articuli ejus vertelrægue in omnem partem laa- 
arentur, in Petronius, chap. 34, belongs to theſe puppets. In my 
opinion, the author ſpeaks of an artificial ſkeleton, the diffcreut 
parts of which were moveable in every direction. 1 think alſo, 
that a paſſage of Auſonius, in the preface to his Cento nuptialis, 
where he ſpeaks of the orouariuy, cannot be employed to explain 
that of Petronius. Auſonius alludes to pieces of ivory cut into 
geometrical figures, wliich, for amuſement, were put together ſo 
as to repreſent various objects, and again ſeparated, Children, 
in the like manner at preſent, bave boxes filled with ſmall bits of 
wood which they join and form into houſes and other things. | 


J Herodot, ii. 48. p. 127, Feſtum Baccho Ægyptii celebrant, 
exceptis 
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Count Caylus has given an engraving of the body 
of a ſmall puppet, made of ivory or bone; but he 
requires too much, when he deſires us to confider 
that fragment, merely on his word, as a piece of 
Greek or Roman antiquity. He at leaſt ought to 
have informed us where it was found, and by what 
means he procured it. In regard to ſuch articles, 
it is as eaſy to deceive as to be led into an error; 
and objects of bone are certainly of no great dura- 
tion *. 


The queſtion concerning the antiquity of automa- 
ta, properly ſo called, which are moved by wheels, 
weights and ſprings, I ſhall leave to thoſe who 
have read the works of the ancient mathematicians, 
and who may be deſirous of writing on the hiſtory 
of mechanics. As far as I know, the ancients were 
not acquainted with the art of making them, unleſs 
ſome propoſitions of Cteſibius, mentioned by Vi- 
truvius, allude to that ſubject. When elocks were 
brought to perfection, fome artiſts added to them 
figures, which, at the time of ſtriking, performed 
various movements; and as they fucceeded in- 


exceptis choris, fere per omnia eadem Grzcis. Sed loco phallo- 

rum ſunt ab eis excogitats aliz ſtatuæ circiter cubitales nervis 

mobiles, quas femine circumferunt per pagos, veretro nutante, 

quod non multo minus eſt cetero corpore. Lucian. de Syria Deas 

16. ed. Npont. ix. p. 99: ®covo; arpas pixzev; et Eunov Tenoinurny 

pryzaa afoa ð⁰ g. Kaatorras d rade nprot'sra. 
* Recueil des antiquit. iv. p. 259. 


theſe, 


_— ——_ owed. ods. eos. 
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theſe, be attempted to make, detached from 
clocks, ſingle figures, which either moved certain 
limbs, or advanced forward and ran. In the mid- 
dle of the ſixteenth century, when Hans Bull- 
mann , a padlock-maker at Nuremberg, con- 
frudted figures of men and women which moved 
backwards and forwards by clock-work, and beat 
a drum, and played on the lute according to mu- 
fical time, they excited univerſal aſtoniſhment 
as a new invention; It was about the ſame period 
chat watches came into uſe. The accounts how- 
ever which ſpeak of much older automata deſerve 
to be 1 with more attention. 


The * ancient of all are lane the 
tripods conſtructed by Vulcan +, which being 
furniſhed with wheels advanced. forwards to be 
uſed, and again returned to their places. But 
what was impoſſible to the gods of Homer? An 
unbelie ver might conjecture that theſe ——_— 
which are mentioned alſo by Ariftotle 0 


. Dada von Nieaberg kinſtlern; p. 285. 

+ Iliad. xviii. 373+ Tripodas viginti fabricabatur qui ſtarent 
ad parietem bene fundatæ domus. Aureas autem ipfis rotas uni- 
euique fundo ſubdiderat, ut ſponte fua divinum ingrederentur 
cetum, ac rurſus domum redirent, mirabile viſu. It deſerves to 
be remarked, that there were alſo ſuch TpuroJ; ap reH at the 
banquet of Iarehas. See Pbilgtrar. Opera, ed, Olearü, Þ: 17 
and 240. | 

1 Polit. i. 3. 


WW 1 which 


2 
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which perhaps were only a kind of ſmall tables, or 
dumb-waiters, had wheels fo contrived, that they 
could be put in motion and driven to a diſtance on 


the ſmalleſt impulſe, like the fire-pans in our coun- 


try beer-houſes, at which the boors light their 
on 

That Daedalus made ſtatues, which could not 
only walk, but which it was neceſſary to tie, in 
ↄrder that they might not move, is related by 
Plato *, Ariſtotle, and others. The latter ſpeaks 
of a wooden Venus, and remarks, that the ſecret 
of its motion conſiſted in quickſilver having been 
poured into it +. What the author here means | 
cannot comprehend; but I do not imagine that this 
Venus threw itſelf ropſy-turvy backwards, like the 


© Chineſe puppets. However this may be, it is aſto- 


niſhing that the Chineſe ſhould have fallen upon 
the invention of giving motion to puppets by 
means of quickfilyer, and in ſo ingenious a manner 
that Muſchenbroek ; thought it worth his while 
to deſcribe their whole conſtruction, and to illuſ- 


- trate it by figures. But before this method was 


anden in Europe, Kircher had an idea * putting 


7 Ini E et 426. Eutyphron p. 8 and 11. e of 
Franc fort 1602, fol 

+ Ono yap Toy La bas T'0inou Y tows Agpodire 
hes apyopoy xvrov. Theophraſt. De lapid. and Alexand. 


 Aphrodif. uſe alſo apyryo; xvres, inſtead of d.. 


t IntroduR, in philoſoph, natur. i. p- 143. 
4 5 E © a ſmall 


_— M_— !” 
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« fmall waggon in motion by adding to it a pipe 
filled with quickfilver, and heating it with a candle 
placed below it . The account of Ariſtotle is 
more myſterious, for * W not Ort us how 
the quickſ Iver acted. 


Califtratus; another witer, who was the tutor 
af Demoſthenes, gives us to underſtand that the 
ſtatues of Dædalus were made to move by the. me · 
chanical powers . But what has been aſſerted by 
Palzphatus f, and by Gedoyn , Banier 9, Go- 
guet ©, and others among the moderns, is moſt: 
probable. The firſt ſtatues of the Greeks were 
imitations of thoſe of the Egyptians, for the moſt 
part clumſy figures, with their eyes ſhut, their 
arms hanging down cloſe to the body on each fide, 
and their feet joined together. Thoſe made by 
Daedalus had their eyes open, as well as their 2 


* Phyſiclogia Kircheriana. Amftclodami bebe kl v. 60. 


+ Califtrati Ecphrabs ſeu flatue, in Philofrati Opera, ed, 
Olearil, p. 899 + aal pe ther ade, rb wipe Ke, vr 


VavuaiT ay rden pax ar; Th ware, d T0; axtfwnrry 
*johnew exbitgerdas Tay xaAxM7.. Dedali quidem Cretenſis videre 


erat, quæ ſidem fere ſupetarent, machinis. quibuſdam map 
opera, mga fl of echoes Gay oh ef n 
præbendam. 


7 De Incredib. cap, 28. 3 
{| In M&moires de Faden des Lach. zin. p. 274. 5 
thence tranſlated ina the Hamburgiſch, . . ae 
$ Gitterlekre, iv. p. 48. | 
1 Yrſpruag der geſetze ad Kaste, l. p 198, 
22 and 
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and hands, free; and the artiſt gave them ſuch a 
poſture, that they ſeemed either reclining, or ap- 
bare, as if ready to walk or to run. As Ana- 
creon *, ſtruck with wonder, exclaimed when he 
ſaw a waxen image of his beloved object, Be- 
gone, wax, thou wilt ſoon ſpeak ! !” the aſtoniſhed 
Greeks, in like manner, cried out; when they be- 
held the ſtatues of Dedalus, '«« They will ſoon 
walk.” The next generation affirmed that they 


really walked ; and their poſterity, adding ſtill to 


what was told them, affirmed that they would * 
run had ey not been bound. 

A ins We W e the 
| window pigeon conſtructed by Archytas of Taren- 
tum. We are informed that it flewz dut when it 
had once ſettled, it could not apaitt take flight. 
The latter is not incredible; but even if we allow: 
that acroſtatic machines were then known, 1 it is im- 
poſlible to believe the former. Ar preſent one can- 
not determine with any probability, what piece of 
mechapiſm. gave riſe to this relation fg. The head 
of lbertus Magnus, which is ſaid not only to have 


moved but to have ſpeken, ig too little known for 
an bpinon to be formed c concerning it. The con- 


4 


nt. 


Ode xxviii: Arexsi. raxa, aufe, tai Aa’. 
{+ Aulos Gelliüs &. I. Frofeltöt Selinid of Helmſtadt treats 
particularly on'thif do, in a difſertation De Archyta, printed at 
Jena in 2 I never baden nnn of ſeeing. 


ſtruction 
dna 
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ſtruction of it muſt have been very ingenious and 


complex, if it be true that 1 was employed upon 
it thirty years *. | 


In the fourteenth and following centuries, auto- 
mata, as I have ſaid, were frequently made. Among 
theſe was the iron fly of John Muller, or Molitor, 
or, as he is ſometimes called, Regiomontanus, which 
is ſaid to have flown about; and his artificial eagle, 
which flew to meet the emperor Maximilian on his 
arri val at Nuremberg, June the 7th 1470. None 
of the cotemporary writers however, though they 
often ſpeak of this very learned man, make the 
leaſt mention of theſe pieces of mechaniſm; and it 
is probable that the whole tale originated from 
Peter Ramus +, who never was at Nuremberg till 
the year 1571. J. W. Baier { endeavours to prove 
that the above-mentioned fly, moved by wheel- 
work, leaped about upon a table ; and that the 
eagle perched upon the town · gate, ſtretched out 
its wings on the emperor's Deere and ſaluted 


* See Naud?s Apology, Bayle Didi „Kc. Thomas 
Aquinas'ls ſaid to have been ſo frightened when he ſaw this head, 
that he broke it to pieces, and Albert thereupon exclaimed : 
Periit opus triginta annorim ! 

+ Schol. mathemat. lib. ii. p. 65. 


: Diſſertat. de Regiomontani aquila et muſes formes. Altorſi 
1709, See Memoires de Treuouæ 1710, Juillet, p. 1283. I have 
vever read them. {Doppelmayr, p. 23 · Fabricii Bibliotb. med. 
#tat, iv. p. 355. Heilbronner Hifi. math. Lai. 1742, 4to. 
b. 504. 

* him 


—— — — 


_ timein 1738. One of them, which repreſented a 


. Provengal ſhepherd's pipe, beld in its left hand, and 


* 
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him by an inclination of its body, We know that 
Charles V, after his abdication, amuſed himſelf du- 


ring the latter peried of his life with automata of 
various ns. 2 


The 66 at leaſt. the moſt cele- 
brated automata, were thoſe made by Vaucanſon, 
which he exhibited publicly at Paris, for the firſt 


flute - player ſitting, performed twelve tunes, and, 
as we are aſſured, by wind iſſuing from its mouth 
into a German- flute, the holes of which it opened 
and ſhut with its fingers. The ſecond was a ſtand- 
ing figure, which in the like manner played on the 


wich the right beat upon a drum, or tambour de 
Baſgue. The third was a duck, of the natura! 
ſize, which moved its wings, exhibited all the geſ- 
tures of that animal, quacked like a duck, drank 
water, ate corn, and then, after a little time, let 
Strada De bello Belgico. Moguntiz 165 U, 4to, p. 8. He 
calls the artiſt Jagnellus Turrianus Cremonenſis.—Szpe a prandio 


i armatas hominum et equorum icunculas induxit in menſam, alias 


tympana pulſantes, tubis alias ocginentes, ac nonnullas ex eis 
feroculas infeſtis ſeſe haſtulis incurſantes, Interdum ligneos pa: 
ſerculos emiſit cubiculo volantes revolanteſque; canabiarcha, 
qui tum forte aderat, præſtigias ſubverente. Fecit et ferreas 
molas per ſe verſatiles tante ſubtilitatis parvitatiſque, ut manica 
occultatas monachus facile ferret, cum tamen quotidie molerent 
tamum tritici, quantum nn YO n ies alendit 
bund eſtet. ; 


- A511 1% | 4 drop 
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drop behind it ſomething that reſembled the ex- 
crement of a duck *. Theſe pieces muſt have 
been often imitated. I ſaw ſome of the like kind 
in the year 1764, at the palace of Zarſko-Selo, near 
Peterſburg, and was told that they had been pur- 
chaſed from Vaucanſon. As far as I can retnem- 
ber, the tambourin was damaged. I ſaw there 
alſo a regiment of ſoldiers, which went through 
their exerciſe, moved by wheel-work . 


In the year 1752, one Du Moulin, a filverſmith, 
travelled about through Germany, with automata 
like thoſe of Vaucanſon. In 1754, he wiſhed to 
diſpoſe of them to the markgrave of Bayreuth; but 
he was obliged to pawn them in Nuremberg, at. 
the houſe of Pfluger, who offered to ſell them for 
3000 florins, the ſum lent upon them, They were 
afterwards purchaſed by counſellor Beireis, at 
Helmſtadt, who was ſo kind as to ſhew them to 
me. It 1s much to be regretted that the machinery 


In the year 1738, Le michaniſme du fluteur automate, par Pau- 
canſon, was printed at Paris, in three ſheets quarto. It contains 
only a ſhort deſcription of the flute-player, which is inſerted in 
the Encyclopedie, i. p. 448, under the article Androids, An ex- 
tract from it may be found in Hamburgiſch. magazin, ii. p. 1, and 
in Wieglel's Magie, i. p. 283. The duck, as far as 1 know, has 
been no where deſcribed. - 


+ I am ſurpriſed that Georgi has not mentioned theſe automata 
in his Beſchreibung der fladt St. Peterſburg 1790, 8v0. p. 420. 
Vaucanſon died at Paris in 1782. 


Y4 of 
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of them is greatly deranged ; the flute-player emits 
only ſome very faint tones; but the dick eats, 
drinks, and moves ſtill, The ribs, which are of 
wire, had been covered with duck's feathers, ſo as 
to imitate nature ; and as theſe are now loſt, one 
can ſee better the interior eonſtruction; reſpecting 
which I ſhall only obſerve, that the motion is com- 
municated by means of a cylinder and fine chains, 
like that of a watch, all proceeding through the 
feet of the duck, which are of the uſual ſize. Ni. 
colai * ſays, that Du Moulin came to Peterſburg 
in 1755, and died at Moſkow in 1765. It is pro- 
bable that he made the automata which I ſaw in 
Ruſſia, Thoſe which he left behind him at Nu- 
remberg ſeem either not to have been completed, 
or to have been deſignedly ſpoiled by him; for 
they appeared to have defects which could not be 
aſcribed to any accident. Mr. Beireis however 
has begun to cauſe them to he repaired, 


Of all theſe automata, the duck I confeſs appear- 
ed to me the moſt ingenious ; but I can prove, that 
like pieces of mechaniſm were made before the 
time of Vaucanſon. We are told by Labat f, 
that the French general De Gennes, who, about 
the year 1688, defended the calony af St. Chril- 


Nicolai Reiſe, i. p. 287. 
+ Nouveau voyage aus iſles de I'Amerique, A la Haye 1724, 
2 vol. 4to. 1i. p. 298 and 384, From his county he was called 
Count de Gennes, 
topher 
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topher againſt the Engliſh, conſtructed a peacock 
which could walk about, pick up from' the ground 
corn thrown before it; digeſt it, according to ap- 
pearance, and afterwards drop ſomething that re- 
ſembled excrement. This man was of an ancient 
noble family in Brittany, which had however been 
ſo reduced, that the father carried on a handy - craft. 
The ſon became acquainted with the marquis de 
Vivonne, who, on account of his promiſing talents, 


bred him to the ſea. He roſe to be commander of 


a veſſel, conducted a ſquadron to the Straits of 


Magellan, where it was intended to form a colony, 


and obtained in Cayenne a tract of land, which he 
got erected into a county, under the name of Oyac. 
He invented machines of various kinds uſeful in 
navigation and gunnery, and, as we are told, con- 
ſtructed clocks that moved without weights or 
ſprings. 


The flute. player alſo of Vaucanſon was not the 
firſt of its kind. In the beginning of the ſixteenth 
century, the anonymous author of that well-known 
poem Zodiacus Vita ſaw at Rome a figure made 
in the like manner by a potter. It is much to be 
regretted that no account is given of its conſtrue- 
tion. | 

Vidi ego dum Rome, decimo regnante Leone, 
Eſſem, opus a figulo factum, juveniſque figuram, 


Efflantem anguſto validum yentum pris hiatu *, 
fl +4 R ive : 


* Zodiacus Vite, xi. 846, 3 
Ina 
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I ſhall here beg leave to ſay a few words reſpecting 
an object of juggling, which, however old it may 
be, (till excites aſtoniſhment, and has ofien impoſed 
upon the credulity of men of learning *. I mean 
thoſe ſpeaking machines, which, according to ap- 
pearance, anſwer various . queſtions propoſed to 
them, ſometimes in different languages, ſing, and 
even blow a huntſman's horn. The figure, or 
only a head, is often placed upon a box, the fore- 
part of which, for the better deception, is filled 
with a pair of bellows, a ſounding-board, cylinder 
and pipes, fuppoſed to repreſent the organs of 
ſpeech. At other times the machine is only like a 
peruke-maker's block, hung round with a Turkiſh 
dreſs, furniſhed with a pair of arms, and placed 
before a table, and ſometimes the puppet ſtands 
upon the table, or againſt a wall. The ſounds are 
heard through a ſpeaking-trumpet, which the figure 
holds 1 in its mouth. 


Many juggien are ſo ET as to aſſert, that 
the voice does not proceed from a man, but is 
produced by machinery, in the ſame manner as 
the muſic of an organ. Some, like the laſt whom 
I ſaw, are more modeſt or timorous, and give 


* See the Erlangiſche Realzeitung 1588, part 53; or a ſmall 
treatiſe Leber H. D. Muller's redende maſchine, und wber redende 
maſchinen, iiberhaupt. | Nurnberg 1788, $vo. I am acquainted 

| with the latter only by the Algem, Texrſches biblioth, vol. Ixxxvii. 
p- 473- The ſpeaking figure and the automaton cheſs-player 


expoſed and deteted, London 1784, 8v0. 
FRG, evaſive 
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evaſive anſwers to the queſtions aſked them re- 
ſpecting the cauſe of the voice, with as much art 
as thoſe who exhibit with balls and cups. Con- 
cerning theſe ſpeaking machines, however, dif- 
terent opinions are entertained. Some affirm that 
the voice iſſues from the machine; others, that 
the juggler anſwers himſelf, by ſpeaking as ven- 
triloquiſts do, from the lower part of his belly, or 
by having the power to alter his voice; and ſome 
believe that the anſwers are given by a man ſome- 
where concealed, The violence with which theſe 
opinions are maintained expoſes the juggler often 
to the danger of loſing his life; for, when the 
illuſion is detected, the populace, who in part 


| ſuffer themſclves willingly to be deceived, and 


who even pay the juggler for his deception, ima- 
gine that they have a right to avenge themſelves 
for being impoſed: an, The machines are ſome- 
times broken; and the owners of them are harſh- 
ly treated as jmpoſtors, For my part, I do not 
ſee why a juggler, with a ſpeaking machine, is a 
more culpable impoſtor than he who pretends to 
breathe out flames and to ſwallow boiling oil, or 
to make puppets ſpeak, as in the Chineſe ſha. 
dows. The ſpectators pay for the pleaſure which 
they receive from a well-concealed deception, and 
with greater ſatisfaction the more difhcult it 1s 
for them to diſcover it, But the perſon who 
ſpeaks or ſings through a puppet, is ſo well 
hid, that people of conſiderable. penetration have 


imagined 


1 
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imagined that ſuch concealment was impoſlible, 
At preſent this art is well known. 


Either a child or a woman is concealed in the 
juggler's box; or ſome perſon, placed in a neigh- 
bouring apartment, ſpeaks into the end of a pipe 
which proceeds through the wall to the puppet, 
and which conveys the anſwers to the ſpectators. 
The juggler gives every neceſſary aſſiſtance to the 
perſon by figns previouſly agreed on. I was once 
ſhewn, in company with Mr. Stock, upon pro- 
mifing ſecrecy, the aſſiſtant in another apartment, 
ſtanding before the pipe, with a card in his hand 
on which the figns were marked ; and he had 
been brought into the houſe ſo privately that the 
. Jandlady was ignorant of the circumſtance, The 
Juggler, however, acknowledged that he did not 
exhibit without fear ; and that he would not ven- 
ture to ſtay long at a place like Goitingen, ot to 
return with his Turks, though the populace were 
fo civil as to permit him to depart peaceably an 
what he had gained. 


The invention of cauſing ſtatues to puts by 
this method, ſeems ſo ſimple that one can ſcarce)y 
help conjecturing that it was employed in the 
carlicſt periods to ſupport ſuperſtition; and many 
have imagined that the greater part of the oracles 
ſpoke in the ſame manner . This, however, is 


* Van Dale De Oraculls, Amſtelod. 1700. 4to, i, 10, p. 222. 
falſe, 
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falſe, [as has been RA Ri hs Jeſs Baltus, 
and the author of an anſwer to Fontenelle's Hiſtory 
of oracles . It appears that the pagan prieſts, 
like our jugglers, were afraid that their deceptions, 
if long practiſed, might be diſcovered. They con- 
ſidered it, therefore, as more ſecure to deliver the 
anſwers themſelves ; ar cauſe them to be delivered 
by women inſtructed for that purpoſe, or by wri- 
ting, or by any other means. We read, neverthe- 
leſs, that idols + and the images of ſaints once 

ſpoke; for at preſent the latter will not venture 
to open their mouths: If their votaries ever really 
heard a voice proceed from the ſtatue, it may 


have been produced in the before. mentioned man- 
ner 1. 5 


Whether the head of Orpheus ſpoke in the 
iſland of Leſbos, or, what is more probable, the 
anſwers were conveyed to it by the prieſts, as was 
the caſe with the tripod at Delphi, cannot with 
certainty be determined. That the impoſtor Alex- 
ander, however, cauſed — to ſpeak 


® Reponſe à I'Hiſtoire des Oracles de M. de Fontenelle. The 
author of this work has not diſcloſed his name. 
+ A few inſtances are related by Livy, Valerius Manta | 


and Plutarch. ee of the Caritine er 1 
are more numerous. 


2 6 this jete 3 his abebdp Gated, 
in a note to Anti goni Caryſtii Hiſtor. mirabil. p. 10. +. 
7 in 
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in this manner, is expreſsly related by Lucian 6, 
He took, ſays that author, inſtead of a pipe, 
the gullet of a crane; and tranſmitted the voice 
through it to the mouth of the ſtatue. In the 
fourth century, when biſhop Theophilus broke 
to pieces the ſtatues at Alexandria, he found ſome 
which were hollow, and placed in ſuch a manner 
_ againſt a wall that a prieſt could flip unperceived 
behind them, and ſpeak to the ignorant populace 
through their mouths . I am acquainted with a 
paſſage which ſeems to imply that Caffiodorus, 
who, it is well known, conſtructed various pieces 
of mechaniſm, made alſo ſpeaking machines; but 
I muſt confeſs that 1 do not think I underſtand 
the words perfectly 1. 


That people ventured: mote! than a hundred 
years ago to exhibit ſpeaking machines for mo- 

ney, has been proved by Reitz in his annota- 
tions to Lucian, where he produces the inſtance 
ef one Thomas Irſon, an Engliſhman, whom he 
himfelf knew, and whole art excited much won- 


* Vol. v. p. 90, according to the edition of Deux-Ponts, 


Commiſſis gruum arteriis, ye aprt, et per caput illud, 
ad fſimilitudinem humani fabricatum, tranſmiſſis, alio quodam 


extra inclamante, ad interrogata reſpondit, Arte 

lum Mſculapium accidente. 

1 Tbeodoreti Hiſtor. . 
1 Calliodori Variar. i. ep. 45- 


þ 
, 
n 
þ 
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der in king Charles II. and his whole court. 
When the aſtoniſhment, however, became gene- 
ral, one of the pages diſcovered, in the adjoining 
chamber, a popiſh prieſt who anſwered, in the 
ſame language, through a pipe, the queſtions pro- 
poſed to the wooden head by whiſpering into its 
ear. This deception Irſoh often related himſelf. 


I ſhall now add only a few obſervations reſpect- 
ing the Chineſe ſhadows, which I have occaſionally 
mentioned before. This ingenious ' amuſement 
conſiſts in moving, by pegs faſtened to them, 


ſmall figures cut of paſteboard, the joints of which 


are all pliable, behind a piece of fine painted 
gauze placed before an opening in a curtain, in 
ſuch a manner as to exhibit various ſcenes, ac- 
cording to pleaſure ; while the opening covered 


with gauze is illuminated, towards the apartment 


where the ſpectators ſit, by means of light reflect- 
ed back from a mirror; ſo that the ſhadows of 
the pegs are concealed. When it is requiſite to 
cauſe a figure to perform a variety of movements, 
it is neceflary to have ſeveral perſons, who muſt 
be exceedingly expert. When a ſnake is to be 
repreſented gliding, the figure, which conſiſts of 


delicate rings, muſt-be directed, at leaſt, * three 
affiſtants . 


— defeription of theſe ſhadows may be 
found in Wieglebs Magie, i. p. 173; and alſo in Hallens Magie. 
Berlin 1783, p. 267. 

2. 5 | This 
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* his amuſement, which one can hardly ſee the 
fit time without pleaſure, is really a Chineſe in- 
vention. Many years ago, I have ſeen Chineſe 
boxes on which ſuch moveable figures were ap- 
parent only when the box was held againſt the 
light. In China, theſe ſhadows are uſed at the 
well known feaſt of lanterns; and a deſcription of 
them may be found in the works of ſome travel - 
lers 7. That they were common alfo in Egypt, 
we are informed by Proſper Alpinus , ho ad- 
mired them much; but he was not able to diſco- 
ver the method by which they were produced, as 
it was kept a ſeeret. I was told by an Italian, 
who exhibited them at Gottingen, ſome years ago, 
that they were firſt . from the * 
at Bologna. „ 1:Cidzs 


3 hiſtorie der reifen, vi. p. ind. ei en 


Sunt qui intra ſcenam ex tenuiſſimis linteis pamtam- lati- | 


tantes, quadam mirabili arte ex umbris in ſcena produRtis, fa- 
ciunt apparere perſonas varias recitaptes, cujuſque ſexus et #tatis, 
atque animaliz ĩtidem cujuſcunque generis, prout ad hiſtoriæ re- 
preſentationem eſt opus. - < Si noſtri comici hanc artem cal- 
lerent, ut quæ volum, per umbras repræſentare poſſent, quam 
admirabiles comcedias ſacerent/ admirabiliaque in ſuarum coma 
diarum interſceni's quam minimo ſumtu repræſentare poſſent ni- 
mĩrum per umbras fingentes homines et animalia, domos, arbo- 
res, flumina, fontes et quæcunque Illis placuerint, Nine 
LEgypti natural, Lugdun Bat. 1735. 4t0. p. Go. 
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IN the Zuyder-Zee, oppoſite to the mouth of 
the river Y, about ſix miles from the city of 
Amſterdam, there are two ſand-banks, between 
which is a paſſage called the Pampus. This paſ- 
ſage is ſufficiently deep for ſmall ſhips 3 but not 
for thoſe which are large and heavily laden. On 
this account veſſels, which are outward-bound, 
take in before the city only a ſmall part of 'their 
cargo; They receive the reſt when they have got 
through the Pampus ; and thoſe which are home- 
ward-bound muſt, in a great meaſure, unload be- 
fore they enter it, For this reaſon the goods are 
put into ſmall veſſels called lighters; and in theſe 
conveyed to the warehouſes of the merchants at 
the city; and the large veſſels are then made faſt to 
boats &, by means of ropes, and in th manner 
towed through the paſſage to their ſtations, 


Though meaſures were idopted, ſo early as 
the middle of the ſixteenth century, by forbidding 
ballaſt to be thrown into the Pampus, to prevent 


* Theſe veſſels are called 4vatar-/ehepen ; and, if I remember 
Tight, are thoſe in which freſh water is conveyed to Amſterdam, 


YOL, 111, Z the 
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the farther accumulation of ſand in this paſſage “, 
that inconvenience increaſed ſo much, from other 
cauſes, as to occaſion ſtill greater obſtruction to 
trade; and it, at length, became impoſſible for 
ſhips of war and others heavily laden to get 
through it. About the year 1672, no other re- 
medy was known than that of making faſt to the 
bottoms of ſhips large cheſts, filled with water, 
which was afterwards pumped out, ſo that the 
ſhips were buoyed up, and rendered ſufficiently 
light to paſs the ſhallow. By this method, which 
was attended with the utmoſt difficulty, the 
Dutch carried out their numerous fleet to ſea in 
the above-mentioned year +. This plan, however, 
gave riſe ſoon after to the invention of the ca- 
mel, by which the labour was rendered much 
ceaſier. 


The camel conſiſts of two half ſhi ps, built in 
ſuch a manner that they can be applied, below 
water, oi each fide of the hull of a large veſſel. 
On the deck of each part of the camel there are a 
great many horizontal windlaſſes ; from which 
ropes proceed, through openings in the one half, 
and, being carried under the keel of the veſſel, 
enter like openings in the * from —_ they 


* .Amſtcrdam in zyne opkomſt, aanwas, - ed 
ſohreeven door Jan Wagenaar, Amſterdam 2760. 8vo. i. p. 256 


1 Le Long, Koophandel van Amſterdam, i, p. 14. 
. * 
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ate conveyed to the windlaſſes on its deck. When 
they are to be uſed, as much water as may be ne- 
ceflary is ſuffered to run into them; all the ropes 
are caſt looſe ; the veſſel is conducted between 
them; and large beams are placed horizontally 
through the port-holes, with their ends reſting on 
the camel on each fide. When the ropes are made 
faſt, ſo that the ſhip is ſecured between the two 
parts of the camel, the water is pumped from it; 
and it then riſes, and raiſes the ſhip along with it. 
Each half of the camel is generally a hundred and 
twenty-ſeven feet in length ; the breadth, at the 
one end is twenty-two feet; and at the other thir- 
teen, The hold 1s divided into ſeveral compart- 
ments, that it may be kept in equipoiſe while the 
water is flowing into it. An Eaſt India ſhip, rhar 
draws. fifreen feet of water, can, by the help of 
this machine, be made to draw only eleven; and 
the heavieſt ſhips of war, of ninety or a hundred 
guns, can be ſo much lightened as to paſs, with- 
out obſtruction, all the ſand-banks of the Zuyder- 
Lee ®, Y 


A cotnplete technical deſeription of the camel with a pro- 
per figure I have never yet met with. The beſt figures, which 
I know, may be found in the following works: Niewe Hol- 
landſe Scheeps-boury = = door Carel. Allard, Amiterdam 1705, 4to. 
ii. p. 8. tab. 5. L' Art de batir les vaiſſeaux. Amiterdam 1719. 
4to. ii. p. g3. Encycloptdie, Paris edition, iii. p. 67. Planches, 
ſaidme Juraiſon, art. Marine, tab. v. fig- 2. Leupold's Theatrum 
machinarum, p. 96, tab. 24. 


2 2 Leupold 
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Leupold ſays, that the camel was invented by 
one Cornelius Meyer; and the ſame account is 
given by a writer in the German Cyclopædia “. 
This Meyer was a Dutch engineer; and towards 
the end of the laſt century was invited to Rome 
by the Apoſtolic Chamber, to clean' the Tyber 
and render it navigable 4+. Some of his plans 
were carried into execution; but the moſt im- 
portant and greater part of them were never 
adopted ; chiefly through the jealouſy of the Ita- 
lians. In order to do himſelf juſtice, and prevent 
others from claiming his inventions, he publiſhed 
an account of them, in a work ornamented with 
many beautiful copper-plates f. In this work a 
method is propoſed for carrying large ſhips over 
ſhallows ; which has a great reſemblance to that 
in which the camel is employed; for the author 
ſays, that a veſſel muſt be conſtructed in ſuch a 
manner as to embrace the hull of the ſhip, like a 
caſe ; and that when placed under the ſhip it will 
raiſe it up ||. But though this machine or caſe, as 

Meyer 

* Vol. iv. p. 815. 

+ Keyſler's Reiſe, i. p. ys . eager Nachrichten wen Italien, 
i. P- 152. 

t L' Arte di reſtituire à 1 Roma la tralaſciata navigazione del 
ſuo Tevere—Dell' Ingegniero ue Meyer, Olandeſe. In 
Roma 1683. fol. 

I As the book is ſcarce 1 ſhall here inſert the defeription 
though it refers to a figure which I cannot add. Con occaſione, 


che oi © convenuto parlare delli ſoſtegni hò voluto toccare di pal- 
f 4 fagi 107 
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Meyer himſelf calls it, is founded on the fame 


principles as thoſe on which the camel is con- 


ſagio, ch'effi ſono ſervibili a moltri altri uſi, et in ſpecie quando 
fi trovano nelli canali, © nel mare ſecchi, ò ſcanni d*arena co- 
perti da coſi poca acqua, che le navi non poſſono paſſare ſopra 
di effi ne proſeguire il loro viaggio. Occorrendo dunque pro- 
vedere à ſimili incontro, accio le navi non haveſſero da tratte- 
nerſi con le merci, e d' aſpettare ſinche viene qualche creſcente 
d' acqua, pottrebono farſi nel ſudetto ſoſtegno alcune viti fermati 
dentro le mura di eſſo, e tenere in pronto una ſcafa fatta in 
forma di caſſa 9 fodera d' una nave, la quale fi pone ſotto alle ſu- 
dette vitj, e mediante queſte fi manda tanto ſottꝰ acqua, che la 
nave puole eſſere tirata in eſſa ſcafa, e rallentate poĩ dette viti, 
verri la medema nave ad alzarſi ſopra acqua, in modo che fe 
prima haveva di biſogno per navigare otto © dieci palmi dac- 
qua, le baſtaranno cinque, 0 ſei. Conciofiache ſe un peſo ex- 
empli gratia di cento mila libre manda ſott' acqua il corgo d'una 
nave da otto in dieci palmi, aggiunto poi à queſta nave il corpo 
d'una ſcafa, che poſſa portare altretanto peſo ſegue neceſſaria- 
nente, ch'eſſa nave peſcarà afſai meno acqua perche viene ſoſte· 
nuta da un altro corpo, che ricercarebbe altretanto peſo. II 
che h rende anche più intelligibile con la ſeguente conſiderazione : 
ſupponiamo, che una nave carica di quattro cento mila libre 
vadi ſotto acqua palmi dieci, fi che poſte nella medema nave 
due cento mila libre ſolamente, reſta indubitato, ch'eſſa nave 
andara ſolamente ſott* acqua palmi cinque, perche non porta, 
che la meta delli ſudette libre quattro cento mila; et il medeſimo 
opera la ſudetta ſcafa poſta ſotto ad una nave perche ſoſtenta 
quella con potenza tale, come ſe fuſſe mezza carica, con che 
credo d*haver a ſofficienza dimoſirato il modo di poter navigare 
ſopra i luoghi coperti da poc'acqua, per eſſere queſta propofi- 
tione facile d*efſere concepita da ogn'uno, e maſſime da chi ba 
pratica delle materie di queſte genere, 


; 2 3 ſtructed, 
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ſtructed, it is different, as it conſiſts of one piece, 
and can be placed under a ſhip only in a dock, 
by the help of a number of ſcrews, The author 
does not ſay that it is provided with pumps; and 
it muſt indeed be acknowledged that this method 
would require much more expenſive apparatus 
than the camel, and muſt be leſs extenſive in its 
uſe. We do not find, therefore, that it was ever 
tried or employed. On the contrary, Meyer's ac, 
count ſeems to proye that, at the time when he 
wrote, that 1s, a little before the year 1683, the 
camel was not invented; for had it been known 
he would certainly have mentioned it, 


The Dutch writers, almoſt unanimouſly, aſcribe 
the invention of the camel, with more probability, 
to a citizen of Amſterdam, who calls himſelf 
Meeuves Meindertſzoon Bakker, Some make 
the year of the invention to have been 1688, and 
others 1690. We are affured, on the teſtimony 
of Bakker, written in 1692, and ſtill preſerved, 
that, in the month of June, when the water was at 
its uſual height, he conveyed, in the ſpace of 
twenty-four hours, by the help of the camel, a 
ſhip of war, called the Maagt van Enkbuyſen, 
which was a hundred and fifty-ſix feet in 
length, from Enkuy/en booft to a place where there 
was ſufficient depth ; and that this could have 
been done much ſooner had not a perfect calm 

2 prevailed 
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prevailed at the time *. In the year 16gg he 
raiſed a ſhip, called the Unie, ſix feet by the help 


of this machine, and conducted her to a place. of 
lafety. 


At later periods, this Dutch invention has been 
employed in other countries, Ships built in the 
Newa cannot be conveyed to the harbour, on a0- 
count of the ſand-banks formed by the current. 
On one of theſe a trading veſſel from Lubec, in 
which I was a pafſenger, ran aground in the year 
1763. To carry ſhips over theſe ſhoals camels 
are uſed by the Ruſſians; and they have them of 
various fizes, Bernoulli + ſaw one, each half of 
which was two hundred and ſeventeen feet in 
length, and thirty-ſix in breadth, Camels are 
uſed likewiſe at Venice 3. 


But, however beneficial this invention may he, 
we have reaſon to ſuppoſe that ſuch heavy veſlels 
as ſhips of war cannot be raiſed up, in ſo violent 
2 manner, without ſuſtaining injury. A ſure proof 
of this is, the well-known circumftance, that the 
ports of a ſhip, which had been raiſed by the 
camel, were ſo much ſtrained that they could not 
be ſhut cloſely afterwards ||. | 


* De Koophandel van Amſterdam, i. p. 14-16. | 
+ Bernoulli Reiſen durch Brandenburg, u. ſ. w. v. p. 23. 


+ Sec Wright's Travels, in the tranſlation of Blainville's, ir. 
p: 68, 


| Maſchenbrock, IntroduQio ad philoſophiam natur. ©, 
521, 
1 24 ARTI- 
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ARTIFICIAL ICE. COOLING LIQUORS. 


TI E art of preſerving ſnow, for cooling liquors 
during the ſummer, in warm countries, was known 
in the egrlieſt ages. This practice is mentioned 
by Solomon *, and proofs of it are ſo numerous in 
the works of the Greeks and the Romans, that it is 
unneceſſary for me to quote them, eſpecially as 
they have been collected by others 4. How the 
repoſitories for keeping it were conſtructed, we are 
not expreſsly told; but what I know on the ſubject 
I ſhall here lay before the reader. 


That the ſnow was preſerved in pits or trenches, 
is aſſerted by many 1. When Alexander the 
Great beſieged the city of Petra, he cauſed thirty 
trenches to be dug, and filled with ſnow, which 
was covered with oak anne and which kept in 


4 47 1 chap. xxv. ver. 13 As the cold of ſnow in the 
time of haveſt, ſo is a faithful meſſenger to them that ſend him: 
for he refreſheth the ſoul of his maſters, 


© + Thome Bartholini De nivis uſu eee va- 
 yiz, Hafniz 1661, 8vo. 

t Seneca, Dueff, natur. iv. 13: Invenimus quomodo ſtiparemus 
nivem, ut ea æſtatem evinceret, et contra anni fervorem defende- 
retur loci frigore, In another place he ſays: Didicerunt Romani, 
luxuria monſtrante, nives ad tempus zſtatis locis ſubterrane;s 
cuſtodire. Plin, xix. 4 : Servatur algor æſlibus, excogitaturque 
ut alienis VR nix mathe ; 

1 that 
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that manner for a long time . Plutarch ſays, that 
a covering of chaff and coarſe cloth is ſufficient + ; 
and at preſent a like method is purſued in Por- 
tugal. Where the ſnow has been collected in a 
deep gulph, ſome graſs or green ſods, covered with 
dung from the ſheep-pens, is thrown over it; and 
under theſe it is ſo well preſerved, that the whole 
ſummer through it is ſent the diſtance of Gxiy 
Spaniſh miles to Liſbon . 


When the ancients therefore wiſhed to have 
cooling liquors, they either drank the melted ſaow 
or put ſome of it in their wine, or they placed jars 
filled with wine in the ſnow, and ſuffered it to cool 


Chares Mitylenæus, in ſuis de Alexandro Hiſtoriis qua induſ- 
tria nix conſervari debeat, ex poſuit, quo loco Petræ urbis Indo- 
rum obſidionem enarrat. Scribit enim, Alexandri juſſu foſlas trĩ- 
ginta, parum inter ſe diſtantes, excavatas fuiſſe, eaſque nive im- 
pletas ſuperinjectis quercus ramis (2vo; xacdevg), ac nivem longo 
ſic tempore perduraſſe. Athenei Deipneſ. iii. p. 124. 

+ 8Sympoſ. vi. queſt. 6, p. 691. Nivem paleis involventes et 
rudibus pannis per multum temporis integram retinent.  Axvp5 
aTaApYaruviis auT1Y, A TMEGIFENAONTES LpaTIOG ayrarToNG — Au- 
guſtinus De civitate Dei, xxi. 4. p. 610: Quis pale dedit vel 
tam frigidam vim, ut obrutas nives ſervet; vel tam fervidam, ut 
poma immatura maturet ? 


t Memoires inſtructiſs pour un voyageur. Or the German 


trauſlation Gegentvartiger ftaat von England, Portugal und Span. 
Danzig 1755, 8vo. i. p. 205. How the ſnow repoſitories at 
Conſtantinople are conſtructed, i is 1 1 Bellon in his OHer- 


0 lit, 22, 
there 
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there as long as they thought proper. It appears 
that in theſe trenches it could not remain long 
clean; on the contrary, it was generally ſo full of 
chaff, that the ſnow-water was ſomewhat coloured 
with it, and had a taſte of it, and for this reaſon it 
was neceſſary to ſtrain either it or the wine that had 
been cooled by it *. 


That ice alſo was preſerved for the like purpoſe, 
is probable from the teſtimony of various authors F, 
but it appears not to have been uſed ſo much in 
warm countries as in the northern, Even at pre- 


| ſent ſnow is employed in Italy, Spain and Portugal; 


but in Perſia, ice f. I have never any where 


* This circumſtance will make a paſſage of Seneca, Que. 
aat. iv. 13, intelligible : Quid Lacedmmonii fecifſent, ſi vidiſſent 
reponendae nivis officinas, et tot jumenta portande aquee deſervi- 
entia, cujus colorem ſaporemque paleĩs, quibus cuſtodiunt, inqui- 
nant ? The colum nivarizm, or faccus nivarius, which occurs in 
ſeveral paſſages that may be found in Bartholin and Latin 
dictionaries, was uſed for the above purpoſe. - - - The diſſipated 
Helogabalus cauſed whale mounts of ſnow to be heaped up in 
ſummerin order to cool the air. See Lampridius, Vita Heliogab. 
cap. 23. | 

+ Plin. xix. 4 : Hi nives, illi glaciem potant. Seneca : Nee nive 
contenti ſunt, ſed glaciem, velut certior illi ex ſolido rigor ſit, ex · 
quirunt, ac ſæpe repetitis aquis diluunt, See the paſſage before 
quoted. Latina: Pacatus in Panegyr. Theodsſ ; Delicati parum 
ſe lautos putabant, niſi zſtivam in gemmis capacibus glaciem Fa- 
kerna fregifſent. | 

t De la Valle, Reiſen, iir. p. 60, where the Perſian ice-pits are 
deſcribed, as well as in Voyager de Chardin, iv. p. 195; 


5 found 
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found an account of Grecian or Roman ice-houſes. 
By the writers on agriculture they are not men- 
tioned ®, 


Mankind however ſoon conceived the idea of 
cooling water without ſnow or ice, from having 
remarked that it became cold more ſpeedily when 
it had been previouſly boiled, or at leaſt warmed, 
and then put in a veſſel among ſnow, or in a place 
much expoſed to the air. Pliny ſeems to give 
this as an invention of Nero + ; and a jocular ex- 
preſſion in Suetonius | makes it at any rate pro- 
bable, that he was fond of water cooled by this 
method; but it appears to be much older. It 
ſeems to have been known even to Hippocrates ||: 


We read in Job. Boecleri Diſſert. de potu frigids, Argen- 
torati 1790, a tranſlation of which may be found in C. F. Schwert- 
ners Kraft und wiirkung des ſchlechten waſſers, Leipzig 1740, 
8v0, part i, p. 23, that Pliny ſpeaks of the ice-pits as follows: 
Ttali, ut gelu perennet in geſtatem, fontis aquam hyeme in eavum 
locum dedycupt, ut glacie concreſcat ; rumpunt ſecuribus gla- 
ciem, eamque in turrim profundam ſubſtrata palea ſtipant, turrim 
implent, glaciem palea tegunt. Theſe words however I cannot 
find in Pliny, nor do I know whence they have been taken. They 
ſeem to have heen written hy ſome modern traveller. 

+ Neronis principis inyentum eſt, decoquere aquam, vitroque 
demiſſam in nives refrigergre, Ita voluptas frigoris contingit ſine 
vitiis nivis. Omnem utique decoctam utiliorem eſſe convenit ; 
item ealefactam magis refrigerari, ſubtiliſſimo invento. Hf. not. 
xxxi. 3, 23. p. 552. 

Vita Neronis, cap. 48: He eſt Neronis decocta. 


De morbis vulgar, lib, vi. 4. p. 274 
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at leaſt Galen * believes ſo. And Ariſtotle + was 
undoubredly acquainted with it; for he fays, that 
fome were accuſtomed, when they wiſhed water to 
become ſoon cold, to place it firſt in the fun and 
ſuffer it to grow warm. He relates alſo, that the 
fiſhermen near the Black Sea poured bailing water 
oyer | the reeds which they uſed in fiſhing on the ice 
to cauſe them to freeze ſooner. Galen? on this 

ſubject 


In Lb. vi. A N de morbis vulgar, comment. 4, 10, 
p- 396. FO 


7 Meteorol. i. cap. 12 : Confert adhuc ad celeritatem conge- 
lationis et præcalefactam fuiſſe aquam; citius enim infrigidatur. 
Quapropter multi, cum aquam infrigidare cito voluerint, ad ſolem 
ponunt primo. Et qui circa Pontum, cum in glacie habita- 
culum faciunt ad piſcium venationes (venantur enim intercidentes 
glaciem) aquam calidam-arundinibus circumfundunt, propterea 
quod citius congelatur; utuntur enim glacie tanquam plumbo, 
ut quieſcant arundines: xpurras yAtp TW K9Yrakikw woTYp To HD, 
da nt a i j. This paſſage, like many others in the above 
curious work, deſerves to be more accurately examined. 

4 In the place before quoted. Porro in Alexandria totaque 
#.gypto ipſos aquam in teſtaceĩs quibuſdam vaſis hoc modo refri- 
gerare conſpexi. - Occidente ſole aquam prius calefactam in vaſ- 
cula fundebant, deinde ſublime totum hoc vas in feneſtris vento 
adrerſts, ut ibi per totam noctem refrigeſceret, ſuſpendebant ; 
poſtea ante ſolis ortum vas humi depoſitum frigida aqua cireum - 
fundentes, frigidactiam folia'toti vaſt circumdabant, nonnunquam 
vitium, aut lactueæ, nonnunquam vero et aliarum id genus herba- 
rum, ut ea quam ſub nocturno aere acquiſiverat, diutius perma- 
neret frigiditas—A paſſage alſo in, De compofit, medic, ſecundum 
lucas, lib. ii. cap. 1. p. 2 56, alludes to the ſame cuſtom : Frigido- 
rum fontium multa Rom ubertas eſt, et nivis, quemadmodnm 

* | apud 
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ſubje& is ſtill more preciſe. He informs us that 
the above practice was not ſo much uſed in Italy 
and Greece, where ſnow could be procured, as in 
Egypt and other warm countries, where neither 
ſnow nor cool ſprings: were to be found. The 
water after it had been boiled was put into earthen 
veſlels or jars, and expoſed in the evening on the 
upper part of the houſe to the night air. In the 
morning theſe veſſels were put into the earth, 
(perhaps in a pit) moiſtened on the outſide with 
water, and then bound round with freſh or green 
plants, by which means the water could be pre- 
ſerved cool throughout the whole day. Athe- 
næus “, who gives a like account from a book of 
Protagorides, remarks, that the pitchers filled with 
water, which had become warm by ſtanding all 
day long in the ſun, were kept continually wet du- 


apud nos in Pergamo et in plurimis Afiæ Grecizque civitatibus. - 


At vero in calidis regionibus qualis eſt Agyptus, in qua et fon- 
tium frigidorum et nivis penuria eſt, neceſſarium eſt præfrigerato 
roſaceo per expoſitionem ſub divum per integram noctem et per 
obverſionem ad auræ alicujus afflatum, ita demum addere ci ſem- 
pervivi ſuecum. 

* Interdiu aquam inſolantes, et ſub noctem quod craſſiſſimum 
erat colo ſecernentes, reliquum urnis fictilibus exceptum in ex- 
celſiſſima ædium parte ſinunt, pueris duobus tota nocte urnas aqua 
irrigantibus; diluculo vero urnĩs deorſum revectis, et fœce qua 
ſidit, rurſum detracta, aqua fic extenuata, et ad tuendam ea rati- 
one bonam valetudinem maxime idonea, urnas in paleis recondunt, 
et aquam fic purgatam bibunt, nive prorſus aihil egentes. Deip- 
of, iii. p. 124. | 
ring 


- "4 


250 - ntsrory or txyEntions: 


ring the night, by ſervants deftined to that office, 
and in the morning were bound round with ſtraw, 
In the iſland Cimolus *, water which had become 
warm in the day-time was put into earthen jars, 
and depoſited in a cool cellar, where it grew as 
cold as ſnow. It was generally believed therefore, 
that water which had been warmed or boiled, was 
ſooneſt cooled, as well as acquired a greater degree 
of refrigeration + ; and on this account boiled water 
is mentioned ſo often in the works of the an- 
cients . 


The ſame opinion prevails at preſent in the ſouth- 
ern countries of Aſia, and people there ſtill let their 
water boil before they expoſe it to the air to cool ||, 
The experiments however which have been made 
on this ſubject by philoſophers, have proved very 
different in the reſult. When one indeed places 
boiling and cold water, all other circumſtances 
being equal, in froſty air, the latter will become ice 
before the former has cooled; but when one ex- 


* Semus Delius ſcribit, in Cimolo infala, per æſtatem frigida 
rias ſpecus effodi, in quibus aquz tepentis ſtu plena dolia repo- 
nant, illam poſt inde hautientes nive ipſa non —— 
Did. p. 123. 

+ Alexand. Aphrodiſienſis Qurſt. natur. 1, 51: &Aia u 97 
paivouevey ödp 3G Pptzp xννννν beg wears, Cor 
aqua fervida in puteum demiſſa aqua frigidiſſima redditur ? 

+ The paſſages have been collected by thoſe authors who art 
quoted in Pitiſci Lex. antig. Rom. under the word Decofa, 


j Philoſophic. tranſact. vol, lxv, part i. p. 126. 


. poſes 


re 
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poſes to the cold, water that has been boiled, and 
unboiled water of equal degrees of heat, it may 


then be expected that the former will be converted 
into ice ſomewhat ſooner. 


Water by being boiled loſes a conſiderable por- 
tion of its air, while that of unboiled water muſt be 
diſengaged before it can freeze, and by this its 
particles are kept in continual motion, which may 
retard its congelation. Boiled water however in 
cooling, imbibes air again, but for that purpoſe ſe- 
ven or eight days are neceflary, according to the 


obſervations of Mariotte. One might therefore 


conjecture that the Indians are right. 


The experiments, however, made by Mariotte “, 
Perrault +, the Academy del Cimento , Marian || 
and others, ſhewed no perceptible difference in the 
time of freezing, between boiled and unboiled wa- 
ter; but the former produced ice harder and clearer: 
the latter ice more full of bliſters. In later tumes, 
Dr. Black of Edinburgh has, from his experi- 
ments, aſſerted the contrary. Boiled water, he 
ſays, becomes ice ſooner than unboiled, if the lat- 
ter be left at perfect reſt ; but if the latter be 
ſtirred ſometimes with a chocolate ſtick, it is con- 


Frait du mouvement des eaux. 

+ Du Hamel, Hiſt. de l' Academ. I. i. . i. c. 3. p · 99+ 

2 Tentamina experimentorum Acad, del. Cim. p. 183. 

] Diſſertation fur la glace. Paris 1749, 12mo. p. 187, 
verted 


, * 
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verted into ice as ſoon as the former. This dis. 
ference he explains in the following manner: 
Some motion promotes congelation ; this ariſes 
in the boiled water, through its re-imbibing air; 
and, therefore, it muſt neceſſarily freeze before the 
unboiled ; provided the latter be kept at perfect 
reſt. Fahrenheit had before remarked that watet 
not moved, would ſhew a cold ſome degrees be. 
low the freezing point, without becoming ice *. 


Mr. Lichtenberg, with whom I converſed on 
theſe contradictory reſults, aſſured me that he was 
not ſurpriſed at this difference in the experiments, 
The time of congelation is regulated by circum- 
ſtances, - with which philoſophers are not yet ſuf- 
ficiently acquainted. A certain, but not every 
degree of ſtirring haſtens it; ſo that every icy 
particle which is formed on the ſide of the veſſel, 
or which falls from the atmoſphere, may conyert 
ihe water ſufficiently cooled into ice inſtanta- 
neouſly; and ſuch unavoidable accidents mult, 
where all other circumſtances are equal, cauſe a 
great difference in the period of freezing. A va- 
riation, therefore, in the time may be well ex- 
pected; both becauſe the boiling of river water 
expels the aerial acid; and becauſe it produces 
alſo a kind of inſpiſſation, and becauſe by both 
theſe effects being produced the water muſt under- 
go ſome change. 


2 hiloſoph. tranſact. vol. Ixv. part i. P- 124. 1 
am 


t 
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l am inclined to think that the cooling of water, 
in ancient times, of which I have already ſpoken, 
is not to be aſcribed ſo much to the boiling as to 
the jars being kept continually wet, and to the air 
to which it was expoſed. A falſe opinion ſeems 
therefore to have prevailed reſpecting the cauſe; 
and becauſe it was conſidered to be the boiling, 
many have not mentioned the real cauſe; which 
appeared to them only to afford a trifling aſſiſtance, 
though it has been remarked both by Galen and 
Athenæus. We know at preſent that the heat de- 
creaſes by evaporation, or that coolneſs is pro- 
duced. A thermometer kept wet in the open air, 
falls as long as evaporation continues. With æther 
of vitriol, and ſtill better with that of nitre, which 
evaporates very rapidly, one can in this manner 
bring water even in the middle of ſummer to 
freeze ; and Cavallo ſaw in ſummer a Fahrenheit's 
thermometer, which ſtood at 645, fall in two mi- 
nutes, by means of æther, to + 3, that is to 290 
below the freezing point *. 


On this principle depends tlie att of making ar- 
tificial ice at Calcutta and other parts of India, 
between 29 30 and 23* 3o' of north latitude, 
where natural ice is never ſeen; Trenches two feet 
deep, dug in an open plain, are ſtrewed over with 
dry ſtraw ; and in theſe ate placed ſmall ſhallow 


4 - 
* Philoſoph; tranſa&t. vol. lxxi, part ii. p. 511» 
vol. 111. A a unglazed 
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unglazed earthen pans, filled with water at ſunſet. 
The ice which is produced in them is carried away 
before ſunriſe next morning, and conveyed to an 
ice-cellar fifteen feet deep; where it is carefully 
coyered with ſtraw to be preſerved from the ex- 
ternal heat and air. A great deal, in this proceſs, 
depends upon the ſtate of the atmoſphere. When 
calm, pure, and ſerene, it is moſt favourable to 
the congelation ; but when the winds are variable, 
or the weather heavy and cloudy, no ice is formed; 
and the ſame is often the caſe when the nights are 
raw and cold “. 


It was once believed that this freezing was oc- 
caſioned principally by the water having been 
boiled; but it ſeems to be owing much rather to 
evaporation. It is not, however, ſaid that the 
veſſels are kept continually wet on the outſide, but 
that they are unglazed, and ſo porous or little 
burnt, that the water oozes through them; and 
on that account their exterior ſurface appears al- 
ways moiſt T. By veſſels of this kind the trouble 


* Philoſoph. tranſact. vol. v. part ji. p. 252: The proceſs of 
making ice i in the Ealt Indies; by Robert Barker. A tranſla- 
tion of this paper is inſerted in the St, Peterburgi —_ Journal, 
1776. Januar, —— 

+ -- - number of ſmall; ſhallow, earthen pans. Theſe are un- 
glezed, ſcarce a quarter of an inch thick, about an inch and a 
quarter in depth, aud made of an earth ſo porous, that it was 
viſible from the exterior part of the pans, the water had pene- 
trated the whole: ſubſtance. | ; 

0 
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of wetting is ſaved. What has been faid reſpect- 
ing the influence of the weather ſerves, in ſome 
meaſure, to confirm my conjecture. The more 
it favours evaporation, the ice is not only formed 
more eafily, but it 18 better ; and when' evaporation 
is prevented by the wind or the weather, no ice is 
produced. The lateſt accounts, how ice is made 
at Benares, ſay expreſsly that boiled water is not 
employed; and that all thoſe veſſels, the pores of 
which are ſtopped by having been uſed, do not 
yield ice ſo ſoon or ſo good. In porcelain veſſels 


none is produced; and this is the caſe alfo when 
the ſtraw is wet *. 


Another method of cooling water alſo ſeems to 
have been known to Plutarch. It conſiſted in 


throwing into it ſmall pebbles or plates of lead . 
The author refers to the teſtimony of Ariſtotle ; 
but this circumſtance I cannot find in the works 


* See the account of Lloyd Williams, in the Univerſa! Maga. 
zine, June 1793, p- 4103 and a tranſlation of it, in Lichtenberg 
and Voigt Magazin fiir das neugfle aus der phyfick. Gotba 1794, 
ix, part 2. p. 86. Thin unglazed veſſels are employed at preſent 
in Egypt alſo for cooling water, as we are told in ſeveral books 
of travels. The art of glazing is not yet known in that country, 
dee Norden's Reiſe durch Egypten. Breſlau und Leipz. 2 79, 


810, p. 121, 


+ Sympoſ. vi. 5. p. 690: Ala Tiva ara d xaniti; xat 85 
KG Ct AAGuert ox perate T0 ifup tony. Quare lapilli 
et plumbez lamine in aquam injectæ frigidiorem eam faciunt, 

Aa 2 of 
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of that philoſopher which have been preſerved. It 
ſeems to be too unintelligible to admit of any opi- 
nion being formed upon it; and the explanation 
given by Plutarch conveys. ftill leſs information 
than the propoſition itſelf. This is the cafe, in 
general, with almoſt all the propofitions of the an- 
cients. We, indeed, learn from the queſtions 
that they were acquainted with many phenomena ; 
but the anſwers ſcarcely ever repay the trouble 
which one muſt employ in order to underſtand 
them. They ſeldom contain any farther illuſtra- 
tion; and never a true explanation. 


It appears that the practice of cooling liquors, 
at the tables of the great, was not uſual in any 
country beſides Italy and the neighbouring ſtates, 
before the end of the ſixteenth century. In the 
middle of that century there were no ice-cellars in 
France ; for when Bellon relates, in the Account of 
his travels, in 1553, how ſnow and ice were pre- 
ſerved at Conſtantinople throughout the whole 
ſummer, for the purpoſe of cooling ſherbet, he 
aſſures us that the like method might be adopted 
by his countrymen ; becauſe he had found ice-cel- 
lars in countries warmer than France“. The word 
glaciere alſo is not to be met with in the oldeſt 
dictionaries ; and it does not occur even in that of 


* Obſcrration, iii. 22. p. 184. 
Monet, 


et, 
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Monet, printed in 1635 *. Champier, the phy- 
fician who attended Francis I, when he had a con- 
ference with the emperor Charles V and pope 
Paul III at Nice, ſaw the Spaniards and Italians 
put ſnow, which they cauſed to be brought from 
the neighbouring mountains, into their wine in 
order to cool it. That practice, which excited his 
aſtoniſhment, he declared to be unhealthful ; and 
this proves that, in his time, it had not been in- 
troduced at the French court . 


Grand d' Auſſy quotes an anecdote, related by 
Brantome, from which he forms the ſame conclu- 
ſion. The dauphin, ſon of Francis I, being ac- 
cuſtomed to drink a great deal of water at table, 
even when he was overheated, Donna Agnes 
Beatrix Pacheco, one of the ladies of the court, 
by way of precaution ſent to Portugal for earthen 
veſſels, which would render the water cooler and 
more healthful ; and from which all the water uſed 
at the court of Portugal was drunk. As theſe 


veſſels are (till uſed in Spain and Portugal, where 


the wine is cooled alſo with ſnow, both methods 
might have been followed in France. I have in 
my collection of curioſities, fragments of theſe 


That was the fifth edition. The word glacière, however, 
may be found in Dictionnaire par Richelet, Geneve 1680, 4to. 


+ J. Bruyerini Campegii Libri xxii de re cibaria, xvi, 9. 
p. 66g, | 
Aaz Portugueſe 
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Portugueſe veſſels ; they are made of red bole are 
not glazed, though they are ſmooth, and have a 
faint gloſs on the ſurface like the Etruſcan vaſes. 
They are ſo little burnt that one can eaſily break 
them with the teeth; and the bits readily diſſolve 
in the mouth. If water be poured into ſuch veſſels, 
it penetrates. their ſubſtance ; ſo that, when in the 
leaſt ſtirred, many air-· bubbles are produced; and 
it at length oozes entirely through them“. The 

water 


# Moſt veſſels of this kind in Portugal are made at Eftremos, 
in the province of Alentejo. The deſcription given of them by 
Brantome is as follows: & Cette terre etoit tannee, ſi ſubtile et 
ſi fine qu'on diroit proprement que c'eſt une terre figillee ; et 
porte telle vertu, que quelque eau froide que vous y mettiez de- 
dans, vous la verrez bouillis et faire de petits bouillons, comme ſi 
elle eſtoit fur le feu; et fi pourtant elle n'en perd ſa froideur, 
mais Ventretient, et jamais eau ne fait mal A qui la boit, quelque 
chaud qu'il faſſe, ou quelque exercice violent qu'il faſſe.” This 
clay ſeems to be the ſame as that which the ladies in Spain and 
Portugal chew for the fake of its pleaſant taſte, though to the 
prejudice of their health. They are ſo fogd of it that their con- 
ſeſſors make them abſtain from the uſe of it ſome days by way 
of penance for iheir tranſgreſſions. See Madame D' Aunoi, Reiſt 
durch Spanien, ii. p. gz and 109, Memoires inflrutiſs pour un 
veyageur, or the before · guoted tranſlation, Gegen würtiger faat von 
England, Portugal, und Spanien, ii. p. 162, and Dr. Taube in Han- 
noverſches magazin, 1784, part 75, p. 1199. A veſſel of the above 
kind is called bucaro and barre. In Diccionario Caſtillano, ſu 
autor El. P. Efteb, de Terreros y Pando, it is ſaid : Bucaro, pocu- 
lum ex argilla odorifera confectum. In Diccion. de la lengua 
Caſtellana, Madrid 1783, fol. it is added, that all theſe veſſels 
are brought to Spain from Portugal or India; Bycaro, vaſo de 

barra 


ARTIFICIAL ICE. COOLING Loks. 359 


water that has ſtood in them acquires a taſte which 
many conſider as agreeable ; and it is probable that 
it proceeds from the bark of the fir-tree, with 
which, as we read, they are burnt. When the 
veſſels are new, they perform their ſervice better; 
and they muſt then alſo have a more pleafant ſmell. 
If they really render water cold, or retain it cool, 
that effect, in my opinion, is to be aſcribed to the 
evaporation, Their ſimilarity to thoſe in which 
the Indians make ice 1s very apparent. 


Towards the end of the ſixteenth century, under 
the reiga of Henry III, the uſe of ſnow muſt have 
been well known at the French court, though it 
appears that it was conſidered: by the people as a 
mark of exceſſive and effeminate luxury. In the 
witty and ſevere ſatire on the voluptuous life of that 
ſovereign and his favourites, known under the title 
of Le des Hermaphrodites *,a work highly worthy of 

notice, 


barro fino hecho de tierra oloroſa que traen de Portugal y de las 
Indias. Sirven para beber agua - - Barro, lutum, argilla. 
Barro, vaſo de differentes figuras y tamaños hecho de tierra 
oloroſa para beber agua. Llamaſe tambien Bucaro, That ſuch 
veſſels, but of white clay, were made alſo in the ifland of Malta, 
is affirmed by Bartholin, in his Epiftile medicinales, i. p. 224 : 
In Melita ex terra alba fictiles urnas elegantes conficiunt, que 
aquam conſervant frigidam, etiam ſoli expoſitam. 

This curious work contains ſo much valuable information 
reſpecting the French manners in the ſixteenth century, that 
lome account of it may not prove unacceptable to my readers. 

Aa4 The 
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notice, but which is exceedingly ſcarce, we find au 
order of the Hermaphrodites that large quantities 
of 


The edition which I have is entitled, Deſcription de Piſte des 
Hermaphrodites, nouvellement decouverte - - pour ſervir de ſupple- 
ment au Journal de Henry III. A Cologne, chez les heritiers de 
Hermann Demen, 1726, 352 pages, g. In the library of our 
univerſity there is an edition of 1724, which is entirely like the 
above. Marchand ſays that the name of the place and the pub- 
liſher are falſe ; and that it ought to have been: 4 Bruxelles, chez 
Francois Foppeys, The preface, to which there is no ſignature, 
ſays that the book was printed for the firſt time in 1605. In 
the firſt editions neither date nor place is mentioned; hut one edi- 
tion is dated 1612. It appears to have been written in the reign 
of Henry IV, after the peace of Vervins, concluded in 1598, 
which the author mentions in the beginning. Henry IV would 
not ſuffer any enquiry to be made reſpecting the author that he 
2 be puniſhed, becauſe, he ſaid, though he had taken great 


| liberty in bis writing, he bad written truth. He is not therefore 


known. Some have conjectured chat it was the production of 
Cardinal Perron, and others of Thomas Artus. But che former 
would not have choſen to laſh vices ſuch as theſe mentioned in 
this ſatire, with ſo much wit and ſeverity ; ; and the latter could 
not have done it, The one was too vicious, and the other too 
vehement. The cardinal muſt have delineated his own picture; 
and Artas have exceeded what he was capable of. The ſame 
opinion reſpecting Artus is entertained by Marchand. See the 
Gelchrten-Lexicon, The frontiſpiece, which in many editions is 
wanting, repreſents an effeminate voluptuary with a womaniſh 
face, dreſſed half in men's and half in women's clothing. Mar- 
chand ſays the inſcription is Les Hermaphrodites. In the editions 
with-which I am acquainted it is, however, much more cutting : 
Pars eft una patris, cetera matris habet. This pentameter is taken 
from Martial, lib. xiv. ep. 174. The whole work is inſerted 
alſo in Fournal de Henri III, par Pierre de l. Eſtoiles, à la Haye 

1744 
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of ice and ſnow ſhould, every where, be preſerved, 
in order that people might cool their liquors with 
them, even though they might occaſion extraor- 
Cinary maladies, which, it ſeems, were then appre- 
hended “. In the deſcription of an entertainment 


1744, Bvo. iv. p. 1; but without the engraving: and ſome pieces 
which ſtand at the end of my edition, and which could not be 
in the firſt, becauſe they are of more modern date, are omitted: 
viz. every thing that follows p. 287, the Diſcours de Facoph. 2 
Limne. Privileges, franchiſes et liberts de la ville capitale de Bon- 
Belle. (This piece, as mentioned in the margin, ſhould be in- 
ſerted in Recueil de diuerſes pieces ſervant à Phiſfloire de Henry III: 
but in my edition, Cologne, chez Pierre du Marteau, 1666, 
12mo, which is not to be found in Le Long, it is wanting.) 
See Bibliotbegue de Madame de Montpenfier, p. 291; Remarques 
ſur la Biblieth. de Mad. de Montpenfier, p. 298; and Diſcours 
fur la vie du R. Henri III, par Le Laboureur, p. 331; which 
may be found alſo in Memoires de Caſlelnau; Paris 1659, fol. 
p- 883, See Le Long, ii. p. 320. n. 19133, who ought pro- 
perly to have ſaid that it was added to the new editions of L. Ie 
des Hermaphroditer. I ſhall refer thoſe who wiſh for further in- 
formation on this ſubje& to Le Long, Bibliotheque hiflorique de la 
France, ii. p. 326. n. 19128 ; and to the works there quoted 
Djfionnaire Biſtorigue de Proſper Mar i. p. 305 Duca- 
tiana, p. 67. Had the author of the Gyn@o/ogie, Berlin 1795, 
been acquainted with this ſatire, he might have extracted from it, 


to enlarge, in the part on amours, ii. p. 290, the picture which 


he gives of the manners of the ſixteenth century. 


En été on aura toujours de reſerve, en lieux propres pour 
cet effet, de grands quartiers de glace et des monts de neige, pour 
meſler parmi le breuvage, quand bien cela devroit engendrer des 
maladies extraordinaires. P, 61. There were then no glacieres, 
nor was the word known. 


We 


0 
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we are told that ſnow and ice were placed upon 
the table before the king; and that he threw ſome 
of them into his wine “; for the art of cooling it 
without weakening it was not then known. The 
fame method was practiſed even during the whole 
firſt quarter of the ſeventeenth century +. 


Towards the end of the above century this 
luxury muſt have been very common in France. 
At that period there were a great many who dealt 
in fnow and ice; and this was a free trade which 
every perſon might carry on. Government, how- 
ever, which could never extort from the people 
money enough to ſupply the wants of an extrava- 
gant court, farmed out, towards the end of the cen- 
tury, a monopoly of theſe cooling wares. The farm- 
ers, therefore, raiſed the price from time to time; 
but the conſumption and revenue decreaſed ſomuch 
that it was not thought worth while to continue the 
reſtriction; and the trade was again rendered free. 
The price immediately fell; and was never raiſed 
afterwards but by mild winters or hot ſummers f. 


On apporta de la neige et de la glace ſur des affiettes. 
L*'Hermaphrodite prenoit tantot de Pune tantòt de l'autre, ſelon 
qu'il lui venoit en fantaiſie, pour les mettre dans ſon vin, afin de 
le rendre plus froid. P. 106. 

+ In the Comes de Gaulard, printed in 1620, it is ſaid: II alla 
un jour d'eſte ſouper chez un voluptueux, qui lui fit mettre de la 
glace en fon vin. 

t Dictionnaire de commerce, art. Glace, 

N 4 The 
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The method of cooling liquors by placing them 
in water in which ſaltpetre has been diffolved, 
could not be known to the ancients, becauſe they 
were unacquainted with that ſalt, They might, 
however, have produced the ſame coolnels by 
other ſalts which they knew, and which would 
have had a better effect; but this, as far as I have 
been able to learn, they never attempted. The 
above property of ſaltpetre was firſt diſcovered in 
the firſt half of the ſixteenth century; and it was 


not remarked till a long peciod afterwards, that it 
belongs to other ſalts alſo. 


The Italians, at any rate, were the firſt people 
by whom it was employed ; and about the year 
1550, all the water, as well as the wine, drunk at 
the tables of the great and rich families at Rome, 
was cooled in this manner. Blaſius Villafranca, a 
Spaniard, who practiſed phyſic in that capital, and 
attended many of the nobility, publiſhed, in the 
before- mentioned year, an account of it, in which 
he aſſerts, more than once, that he was the firſt 
perſon who had made the diſcovery publicly 
known *. In his opinion it was occaſioned by the 

| remark 


* Methodus refrigerandi ex vocato ſalenitro vinum aquamque, 
ac potus quodvis aliud genus, cui accedunt varia naturalium 
rerum problemata, non minus jucunda lectu, quam neceſſaria cog- 
nitu. Auctore Blaſio Villa- franca, Medico Hiſpano Rome. 
Forty · ſix leaves ſmall quarto. At the end ſtands; Rome apud 


Valerium 
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remark that ſalt water in ſummer was always cooler 
than freſh water. According to his directions, 
which are illuſtrated by a figure, the liquor muſt 
be put into a bottle or globular veſſel with a long 
neck, that it may be held with more convenience ; 
and this veſſel muſt be immerſed in another wide 
one filled with cold water, Saltpetre muſt then 
be thrown gradually into the water; and while it 
is diſſolving the bottle muſt be driven round with 
a quick motion on its axis, in one direction. Vil- 
lafranca thinks that the quantity of ſaltpetre ſhould 
be equal to a fourth or fifth part of the water; 
and he aſſures us that, when again cryſtalliſed, it 
may be employed ſeveral times for the ſame uſe, 
though this, before that period, had by many been 
denied. Whether other ſalts would not produce 
the like effe& the author did not think of trying ; 
but he attempts to explain this of ſaltpetre from 
the principles of Ariſtotle ; and he tells his noble 
patrons what rules they ſhould obſerve for the pre- 
ſervation of their health, in regard to cooling 


liquors. 


Towards the end of the fixteenth century this 


Valerium et Aloiſium Doricos fratres Brixienſes, anno iubilei, 
1550. This edition is in the library of our univerſity. Jocher 
mentions a Venetian edition of the year 1553, 4to. The Pro- 
blemata, however, do not form a diſtin& work; they make a 
part of the Methodus refri, igerand;, and relate only t6 the 3 
effe&s of the ſaltpetre. 

a IP 
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method of cooling liquors was well known, though 
no mention is made of it by Scappi, in his Book 
on cookery. Marcus Antonius Zimara, however, 
ſpeaks of it in his Problems *. I do not know at 
what time this Appulian phyſician lived. In a liſt 
of the profeſſors of Padua f his name is to be 
found under the year 1525, as Explicator philoſo- 
phie ordinariæ; and becauſe another is named un- 
der the year 1532, we have reaſon to conjecture 
that he died about that time. But in that caſe the 
phyfician Villafranca would probably have been 
acquainted with the Problemata of Zimara ; and 
would not have ſaid that no one had ſpoken of 
this uſe of ſaltpetre before him. 


Levinus Lemnius ; alſo mentions the art of 


* Problema 102: Quæſivit dominatio veſtra (Joannes Caſ- 
triota Ferrandinæ dux) propter quod vinum poſitum in vaſe 
conſtituto in aqua ſalinitro commiſta maxime refrigeſcit. The 
anſwer no one at preſent would read, Theſe Problemata are 
often printed with the Problemata Ariftotelis, Alexandri Aphrodiſ. 
and others. The collection which I have was printed at Amſter- 
dam, by Janſ. Waeſberg, 1685. 12mo. 


+ Ant. Riccoboni Commentar. de gymnaſio Patavino, Pa- 
tavii 1592, 4to. p. 22. b. 

t Zſtivis menſibus ne vinum in congiis cito vapeſcat,” aut 
calore perfundatur, ſed inter propinandum frigeſcat, in labro 
aqua gelida oppleto collocentur urcei, aut capaciora pocula, de- 
inde ſal nitrum, vulgo /alpeter, inſternatur ; tanta frigiditate vi- 
num imbui continget, ut eam vix dentes tolerent. De miraculis 
sccaltis nature libri iv, Coloniz Agrippinz, 1581. 8vo. p. 288. 


6 cooling 


b 
bo 
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cooling wine by this method ſo much, that the 
teeth can ſcarcely endure it. We are informed 
by Bayle that the earlieſt edition of his work, 
which has been often reprinted, was publiſhed at 
Antwerp, in the year 1559, in octavo. It con- 
tains only the two firſt books; but as the above 


account occurs in the ſecond book, it muſt be 
found in this edition. 


Nicolaus Monardes, a Spaniſh phyſician *, who 
died about the year 1578, mentions this: uſe of 
ſaltpetre likewiſe. It was invented, as he ſays, by 
the galley-ſlaves ; but he condemns it as prejudi- 
cial to health. From ſome expreſſions which he 
uſes I am inclined to think that he was not ſuffi 
ciently acquainted with it; and that he imagined 
that the ſalt itſelf was put into the liquor. At a 
later period we find ſome account of it in various 
hooks of receipts ; ſuch as that written by Mizal. 
dus in 1566, and which was printed for the firſt 
time the year following f. i 

n 


* In his treatiſe De nive, which Cluſius, in his Exotica, has 
tranſlated from the Spaniſh : Tertius cum nitro refrigerandi mo- 
dus a nautis inventus, illis precipue qui triremibus vehuntur; 
nam cum aer iſtic non refrigeret, præſertim dum malacia eſt, et 
puteis atque nive ſiut deſtituti, neceſſitas hoc. remedium eos do 
cuit, licet non bonum propter annexa incommoda. P. 37. 


+ Noſtro ævo etiam inventus eſt modus refrigerandi aquam 
ſalnitro, quod aqua diffolutum egregie illam refrigerat, ſed ne- 
ceſſe eſt, lagenam, qua vinum vel aqua continetur, continuo agi- 

tare, 


ARTIFICIAL ICE, COOLING LIQUORS, 367 


In the Mineralogy of Aldrovandi, firſt printed 
in 1648, this proceſs is deſcribed after Villa» 
franca *“; but where the editor, Bartholomæus 
Ambroſianus, ſpeaks of common ſalt , he relates 
that it was uſual in countries where freſh water 


was ſcarce to make deep pits in the earth; to 
throw rock-ſalt into them; and to place in them 
veſſels filled with water, in order that it might be 
cooled, This remark proves that the latter ſalt 
was then employed for the ſame purpoſe ; but it 
has led the editor into a very groſs error. He 
thinks he can conclude from it that the intention 
of potters, when they mix common ſalt with their 
clay, is not only to render the veſſel more com- 
pact, but alſo to make it more cooling for liquors. 
But the former only is true. The addition of ſalt 


tare, quo potus frigidior reddatur, non ſecus ac fi nivi vel gla- 
ciei eſſet impoſita. Centurie ix memorabilium. Francofurti 1599. 
12mo. p. 67. Nonnius ſays, in his Dietetica, iv. 5, p. 442. 
that the firſt edition was printed in 1627. 

* Aldrovandi Muſeum metallicum, p. 327. 


Figuli maſſam, ex qua vaſa fingunt ad refrigeranda potu- 
lenta, ſale congruo aſpergere et ſtatim ſubigere debent, quia fal 
argillam aſtringit, et maſſam ad vaſorum conſervationem melius 
conglutinat z deinde liquores in hujuſmodi vaſis contenti, ope 
illius ſalis, cito frigeſcunt, Ianc ſalis vim in refrigerando me- 
diterranei noverunt, qui in locis campeſtribus verſantes æſtivis 
diebus, nullis ſpirantibus auris, ſiti et calore oppreſſi puteos ſic- 
cos effodiunt, in quibus wala ad refrigeranda potulenta collocant, 
quæ ut frigidiora evadant, ſalem potiſſimum foſſilem in fundo 
puteorum ſubſlernunt. P. 317. 


produces 
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produces in clay, otherwiſe difficult to be melted; 
the fainteſt commencement of vitrification ; a 
coheſion by which the veſſel becomes fo folid that 
it can contain fluids, even when unglazed ; but for 
this very reaſon it would be moſt improper for 
cooling, which is promoted by the evaporation of 
the water that oozes through. 


The Jefait Cabeus, who wrote a voluminous 
commentary on the Meteorologica of Ariſtotle; 
which.was ready for the preſs in the year 1644, 
aſſures us that, with thirty-five pounds of fa'tpetre 
one can not only cool a hundred pounds of water, 
by quickly ſtirring it, but convert it alfo into 
ſolid ice; and for the truth of this aſſertion he re- 
fers to an experiment which he made *. Bartholin 


* Notandum nos experimento didiciſſe, fi mittamus falni- 
trum in aquam, et illam vehementer ac celeri motu concutiamus 
et agitemus, poſt aliquem motum, non ſolum frigeſcere illam 
aquam, ſed congelari etiam, propria et vera congelatione ; et ſic 
delicias, quas in gelato potu quærunt delicatuli, etiam in medio 
mari, ubi nives non habeantur, inveniunt. Fit igitur glacies 
admixto ſalnitto competenti cum aqua, centum lib. aquæ in- 
fundendo triginta quinque lib. ſalnitri, et poſtea celeriter et 
vehementer agitata aqua; ut philoſophus magis laboret explican · 
do, quomodo motus fit cauſſa caloris, cum hic fit cauſſa frigoris 
et congelationis. Hic autem pronuntio, quz experientia nobis 
ſubminiſtrat. Nicol. Calei Philoſophia experimentalis, five In li- 
bros meteorolog. Arifict. commentaria, Rome 1686. fol. i, p. 226. 
Theſe Commentaria of Cabeus were printed alſo at Rome in 1640, 
as mentioned in Fabric. Biblioth. Greca, ii. p. 127. 


ſays, 


if 
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ſays, that for the above account he can give him 
full credit &; but the truth of it is denied by 
Duhamel, who ſuſpects that this Jeſuit took the 
ſhooting cryſtals of the falt to be ice F As far 
as I have been able to learn, no one, in latter 
times, has ſucceeded to congeal water by ſaltpetre 
alone, without the help of ſnow or ice. The pow- 
der which a duke of Mantua had, in the middle 
of the laſt century, and by which, as the ſtory 
goes, water, even in ſummer, could be inſtanta-, 
neouſly converted into ice, may, without doubt, 
have been only ſaltpetre .— Was this ſalt, there- 
fore, conſidered formerly as the cauſe of the cold 
in the north-eaſtern and other countries, becauſe 
it was uſed for cooling liquors? Even at preſent 
many farmers will ſay that ſuch or ſuch a field 
is cold, becauſe it abounds with ſaltpetre ||. 


Who firſt conceived the idea of mixing ſnow 
or ice with faltpetre and other ſalts, which in- 
creaſes the cold ſo much, that a veſſel filled with 


* De nive, p. 38. f 
+ Joh. Bapt. Du Hamel, Opera philoſophica. Norimberge | | 
1681, 4to. tom. ii. p. 50. 
Bartholin. De nive, p. 38. 
When ſnow or ice is mixed with ſalt, both begin to be 
liquid. This proceſs is employed in Ruſſia to elean windows co- | 


vered with froſt. They are rubbed with a ſponge dipped in ſalt, 
and by theſe means they become immediately tranſparent, 


VOL, 111. B b water, 
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water, placed in that mixture, is congealed into 
a ſolid mals of ice that may be uſed on the table, 
I cannot, with certainty determine; but I ſhall 
mention the earheſt account of it that I have been 
able to find. Latinus Fancredus, a phyſician and 
profeſſor at Naples, whoſe book De fame et iti 
was publiſhed in 1607, ſpeaks of this experi- 
ment; and affures us that the cold was ſo much 
ſtrengthened by ſaltpetre, that a glaſs filled with 
water, when quickly moved in the above mixture, 
became ſolid ice *. 


* Quod ſalnĩtrum in aquam immerſum et attenuatum aquas 
illas ad vehemens frigus adigat ; quia, motione, agitatione, cum 
tenui ſua ſubſtantia aquæ calorem ſecum foras in ambiens diſſi- 
pet et diſpergat, inde optime cognoſci poterit ; quod & phialam 
aquæ plenam, vel mediam in aqua ſale nitro eliquato circumvol- 
veris, fiet quidem aqua in vaſe frigida; ſed ſi non nitrum, ſed 
nivem in aquam injeceris, ibique phialam celeri motu convertes, 
multo quidem plus frigoris illa aqua concipiet, quam ea quæ 
ſolo faliſuitri frigore refrigerabatur. 

At vero ſi nitrum nivemque una miſcueris, mox phialam in 
ſalenitro et nive permixtis agitaveris, jam aqua in phiala con- 
tenta non ſolum frigidifſima evadet, ſed etiam dura glacies fiet. 
Unde mirabile dictu, nifi frangatur phiala, glacies five gelu 
concretum a vaſe non ſeparabitur. 


Et ardente Sirio aquam in glaciem agere non ſolo nitro, nec 
ſola nive, ſed utriuſque ſubitantiz mixtura, res eſt in artis na- 
tutæque operibus admirabilis : cur ſeilicet nix adjuncto ſalenitro 
intenſius refrigeret, atque adeo aquas in gelu permutet. Latin 
Tuncredi De fame et fiti libri tres, Venetiis 1607, to. lib. iii. 
queſt. 27, p. 170. b. 


4 In 
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In the year 1626, the well-known commentary 
on the works of Avicenna, by San&. Sanctorius, 
was publiſhed at Venice, in folio. The author 
in this work relates, that, in the preſence of many 
ſpectators, he had converted wine into ice, not by 
a mixture of ſnow and ſaltpetre, but of ſnow and 
common ſalt . When the ſalt was equal to a 
third part of the ſnow, the cold was three times as 
ſtrong as when ſnow was uſed alone. 


Lord Bacon, who died in 1626, ſays that a. 
new method bad been found out of bringing ſnow 
and ice to ſuch a degree of cold, by means of 
ſaltpetre, as to make water freeze. This, he tells 
us, can be done alſo with common ſalt ; by which 
it is probable he meant unpurified rock-falt ; and 


* The edition of 1626 is quoted by Haller in his Methodus 
Hud. med. and in Biblioth. med. pra. i. p. 324. The following 
edition I have now before me from the library of our univerſity. 
San. Sanforii Commentaria in primam Fen primi libri Canonis 
Avicennæ, Venetiis 1646. 4to. QI. 17. p. 177: Similiter nix 
triplo magis refrigerat, i nive permiſceatur tertia pars ſalis com- 
munis ; ſal enim eſt vehiculum deferens frigiditatem, quod oſten- 
dimus maxima ſcholarium frequentia : nivem cum fale vel brevi 
congelaſſe vinum. QI. 26. p. 246: Ex nive et ſale pari por- 
tione reſuliat qualitas adeo frigida (licet ſal calidum fit), ut 
duplo magis refrigeret quam nix ſola ; tamen dum exoritur iſta 


_ intenſa frigiditas, non corrumpitur nix vel ſal, quod patet, quia 


hzc poſſunt adhue facile ſeparari.— The above treatiſe may be 
found alſo in the Collection of all the works of this great man, 
printed, in four volumes, at Venice, in 1660. 


B b 2 he 
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he adds, that in warm countries, where ſnow was 
not to be found, people made ice with ſaltpetre 
alone; but that he himſelf had never tried the ex- 
periment “. Mr. Boyle, who died in 1691, made 
experiments with various kinds of ſalt; and he 
deſcribes how, by means of ſalt, a piece of ice 
may be frozen to another ſolid body 4. Deſcartes 
ſays, that in his time this was a well-known 
phenomenon, but highly worthy of attention . 


Since that period the art of making ice has 
been ſpoken of in the writings of all philoſophers 


* Hiſtoria vitæ et mortis, & 44: In congelatione et congla- 
ciztione liquorum, quæ nuper cœpit eſſe in uſu, per nivem et 
glaciem ad exteriora vaſis appoſita, immiſcetur illis nitrum, atque 
procul dubio excitat et roborat congelationem. Verum eſt, etiam 
uſurpari ad hoc ſalem nigrum communem, qui potius activita- 
tem indit frigori nivali, quam per ſe infrigidat ; ſed, ut accepi, 
in regionibus calidioribus, ubi nix non cadit, fit congelatio a 
nitro ſolo ; ſed hoc mihi compertum non eſt. Baconis Opera, 
Liphæ 1694. fol. p. 528. De augmentis ſcient. v. 2. p. 131. 
Silva filvarum, cent. i. 83. p. 775. 

+ Hiſtory of Cold, title 1. 17, title v. 3, title xv. 7. The 
works of Rob. Boyle. London 1774. ii. p. 260, 266, 300. 


+ Meteora, cap. 8: Hinc etiam cauſſas arcani per æſtatem 
componendz glaciei diſcere poſſumus; quod licet cum ſatis vul- 
gatum, ex optimis tamen eſt quod ejuſmodi arcanorum ſtudioſi 
habent. Salem æquali copiæ nivis aut glaciei contuſæ mixtum, 
circa aliquod vas aqua dulci repletum diſponunt ; et fine alio ar- 
tificio, ut illa ſimul ſolvuntur, tac in glaciem coit. Des Cartes, 
Specimina phil:;ſophie, Amſtelodami 1650, 4to. p. 216. 


where 
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where they treated on heat and cold, and with 
many other experiments has been introduced into 
various books of receipts. It was then employed 
merely for amuſement *; and no one ſuſpeQed 
that it would ever be applied to an important 
purpoſe in luxury. In the like manner Fugger's 
firſt bills of exchange were ſaid to be uſeful only 


for gambling; and gun- powder was called a 
trifling diſcovery. 


In the beginning of the laſt century drinking- 
cups made of ice and iced fruit were firſt brought 
to the table; but, towards the end of that cen- 
tury, it appears that the French began to congeal, 
in this manner, all kinds of well-taſted juices, 


which were ſerved up as refreſhments at the tables 


of the great and wealthy. This was a grand in- 
vention for the art of cookery ; which became 


Von Hohberg ſays, in his Adliches landleben, Nürnberg 
1716. fol. i. p. 88: The following, which ſerves more for 
amuſement than uſe, is well known to children, If one put 
ſnow and faltpetre into a jug, and place it on a table, over 
which water has been poured, and ftir the ſnow and falt well 
round in the jug with a ſtick, the jug will be ſoon frozen to 
the table.” This baron, therefore, who, after he had ſold his 
property in Auſtria on account of the perſecution againſt the 
proteſtants, wrote at Regenſburg (Ratiſbon), where he died, 
in 1688, at the age of ſeventy-ſix, was not acquainted with 
iced delicacies. Had they been known to him, he would have 


certainly mentioned them where, in his Book of cookery, he 


gives ample directions for laying out a table of the firſt rank. 
B b 3 common 
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common among the German cooks, both male 
and female, about the middle of the preſent cen- 
tury; and ſince that time our confectioners ſell 
ſingle glaſſes of iced articles to the ladies at our 
balls, and 1a the theatres. 


I am acquainted with no older information re- 
ſpecting this invention than what is contained in 
Barclay's Argenis, which is, indeed, a romance; 
but the author's account makes the poſſibility of 
its being uſed ſo clear, that we may certainly con- 
clude it was then employed; eſpecially as he 
mentions it ſeveral times. Arſidas finds in the 
middle of ſummer, at the table of Juba, freſh 
apples, one-half of which were encruſted with 
tranſparent ice. A baſon, made alſo of ice and 
filled with wine, was handed to him ; and he-was 
informed that to prepare all theſe things in ſum- 
mer was a new art. Snow was preſerved the 
whole year through 1n pits lined with ſtraw. Two 
cups made of copper were placed the one within 
the other, ſo as to leave a ſmall ſpace between 
them, which was filled with water; the cups were 
then put into a pail, amidſt a mixture of ſnow 
and unpurified ſalt coarſely pounded, and the 
water, in three hours, was converted into a cup 
of ſolid ice, as well formed as if it had come 
from the hands of a pewterer. In the like man- 


ner apples juſt pulled from the tree were covered 


with a coat of ice. 
| The 
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The firſt edition of the Argenis was printed at 
Paris in 1621; and in that vear the author died 
at the age of thirty-nine . The book is far from 
being ſcarce ; but the paſſage to which I allude, 
is ſo beautiful that I ſhall tranſcribe it to fave my 
readers the trouble of ſearching for it +. 

After 


* Bayle, Diction. hiſt. Barclai. 


+ Arſidas nihil altiori intentione ſpectabat, quam inter pro- 
mulſidaria eſſe varii generis poma ita glacie circumvenienti in- 
ſerta, ut aliorum pars emineret extra hoc frigus, alia prorſus 
condita, tamen ſub lucentis aquæ cruſta nativo colore cerneren- 
tur. Tum Juba, Ut magis mireris, inquit, cum in hortum 
intraſti, hzc poma adhuc ex arboribus pendebant, et quz modo 
eſt glacies, ex fontibus unda manabat. - - Nova eſt, inquit, apud 
nos hzc ratio revocandi arte hiemem ſub medio ſole. - - Aderat 
puer ÆEgyptius cum mulſo, quod in calice præferebat et ipſo 
ex glacie facto; quo exhauſto cum in terram a puero collidere- 
tur, doleretque Arſidas, fragile quidem, fed in æſtatem pretio- 
ſum vas perire; Noli indignari, inquit Juba in ſingulas potiones 
uſus ejuſmodi ſcyphorum eſt. Iterato eundem in menſa conſpici, 
vile eſſet. Nihil amplius guſtabat Arſidas, avidus cognoſcendi, - 
qua arte ad nature veritatem fic perveniretur ; cum allata ſunt 
variarum formarum ex zre prototypa. Orbium, poculorum, 
paropſidum, omnis denique convivalis inſtrumenti ſpecies erant. 
Tum Juba : Hæc ſunt clauſtra que aquis infufis glaciem conei- 
piunt. Quippe unumquodque operculo ſuo fic tegitur, ut ore 
invicem cohæreant, excepta foraminis anguſtia, per quam aqua 
liquitur in interiora, quomodo ex ſtanno vel plumbo fuſilis ſu- 
pellex conflatur. Alveolo deinde ligneo illa deponimus, cujus 
fundum ſale primum nigro illo parumque contuſo, et mox nive, 
contegitur, quæ nobis ſemper ad manum eſt, fulta ſtraminibus, 
et in umbra antrorum toto anno inviolata. Supra ipſa deinde 
Ren in alveolum ſic dimiſſa, pari modo nix quoque ali. 

Bb4 quoties 
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After brandy, from being a medicine, came into 
general uſe as a liquor at table, and was drunk in 
common by the populace, the Italians, above all, 
endeavoured to render 1t weaker and more plea- 
ſant by various mixtures; and by raiſing its value 
to make it more reſpectable, and, at the ſame 
time, more uſeful to people of the firſt rank. 
That their wares might be diſtinguiſhed, with more 
certainty, they gave them the name of /iquor! ; 
and under that appellation fold them to foreign 
nations. The French were the firſt who adopted 
the uſe of theſe articles; particularly after the 
marriage of Henry Il, when duke of Orleans, 
with Catherine de Medicis, in the year 1533. 
This event brought to France great numbers of 
Italians, who made the French acquainted with 
theſe delicacies of their native country ; and who 
taught them to prepare and to uſe them. They 
were the firſt, therefore, who made and ſold the 
fine Equeurs at Paris; and in order to ſerve thoſe 
who could not bear heating liquors, or rather to 


quoties cumulatur, ſale toties interjecto. Ita hzc aqua illo in 
zre ad glaciem præparata accepit undique ecircumjectæ nivis 
frigus, quam ſal acri miſtura vetat liqueſcere ; in locis præcipue 
umbroſis, qualia vini aut olei apothecis effodimus. Trium cir- 
citer horarum ſpatio coit aqua, et fi quæ poma inſeruimus, 
qualia nunc miraris, hzrent ſepta in glacie, Æſtu deinde languen- 
tibus grata eft hæc vis nimii frigoris, quam et ipſa novitas 
commendat. Nuper enim neſcio cujus non inepta luxuries hoc 
ſolatium invenit. Barclaii Argenis. Norimbergæ 1903. 12mo. 
Hb. v. cap. 5. p. 581. 


= ſerve 
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ſerve themſelves by filling their pockets with 
money, their ſucceſſors in this buſineſs invented, 
about the year 1630 or 1633, that beverage called 
lemonade, becauſe the juice of lemons or oranges 
was its chief component part. This liquor ſoon 
came into high repute, as it not only ſerved for 
cooling and refreſhing people during the ſultry 
heats of ſummer, but was even recommended by 
phyſicians againſt putrid diſeaſes. 


The limonadiers, or venders of lemonade, en- 
deavoured to increaſe the firſt property, which 
occaſioned the far greateſt conſumption, by the 
means of ice ; and one of them, Procope Couteaux, 
an Italian from Florence, about the year 1660, 
conceived the happy idea of converting ſuch be- 


verage entirely into ice, by a proceſs which had 


been before employed only by jugglers. The 
ready ſale which he found for his invention in- 
duced others to make articles of the like kind. 
His example, therefore, was followed by Le Fevre 
and Foil ; and thoſe three, for ſome years, enjoyed 
a monopoly of this new-faſhioned commodity. 
About the year 1676, liquors cooled by, or 
changed into, ice, muſt, however, have been the 
principal things fold by the /imonadters ; for being 
then formed into a company, the foflowing deli- 
cacies were mentioned in the patent which they 
received on that occaſion ®: Eaux de gelze et places 


It may be found in De la Mare, Traits de la police, iii. p. 799. 
| 1-0 
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de fruits et de fleurs, d'anis et de canelle, franchipanne, 
d'aigre de ceire, du farbec, &c, There were at that 
time in Paris two hundred and fifty maſters in 
this employment. In 1690, when De la Quin. 
tiny wrote, iced liquors were extremely common *. 


People, however, long imagined that ſuch arti- 
cles could be uſed only during the hot months of 
ſummer. In the year 1750, Dubuiſſon, ſucceſſor 
to the celebrated Procope, au cafe de la rue des 
Foſss de S. Germain des Pres, and author of the Ar: 
du diſtillateur , began to keep ready prepared, 
daily, the whole year through, ices of every kind 
for the uſe of thoſe who were fond of them. At 
firſt, they were little called for, except in the dog- 
days; but ſome phy ſicians recommended them in 
certain diſorders. Have the phyficians then, by 
their opinion, done molt ſervice to the venders of 
liqururs and to cooks, or the latter to the phyſi- 
cians? This would make a fine ſubject for an in- 


* Inſtruction pour les jardins. Paris 1730. 4to. i. p. 263. 
The author ſays that ice in ſummer is indeed uſeful ; but, as a 


gardener, he wiſhes that froit could be prevented ; and that ice 


might be imported from the North, as olives and oranges are 
from the South. Some years ago, as no ice could be procured 
on account of the great mildneſs of the preceding winter, the 
merchants at Hamburgh ſent a ſhip to Greenland for a load of 
it, by which they acquired no ſmall profit. 

+ Der liqueurfabrikant des Demachy und Dubuiſſon, über- 
ſetzt und vermehrt von D. Hahnemann. Leipzig 1785. 8vo. 
ü. p- 165. 
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augural diflertation,—It is, however, certain, for 
we are told ſo by Dubuiſſon himſelf, that after 
two cures, in which ices had been of the greateſt 
ſervice, the more diſcerning part of the public 
made uſe of them in every ſeaſon of the year. 
That this part of the public might never loſe their 
conceit, the venders of /iqueurs always employed 
their thoughts upon new inventions. Among the 
lateſt is that of iced butter, which acquired its 
name on account of ſome likeneſs to that ſub- 
ſtance. It was firſt known at the Pariſian coffee- 
houſe (caveau) in 1774. The Duke de Chartres 
often went thither to enjoy a glaſs of iced liquor; 
and the landlord, to his great ſatisfaction and ſur- 
priſe, having one day preſented him with his arms 
formed of eatable ice “, articles of a ſimilar kind 
immediately became the mode. At preſent, Du- 
buiſſon will, undoubtedly, ſay, that the Pariſians 
have loſt all their diſcernment ; for where are the 
Dukes de Chartres. 


* Ingenioſa gula eſt, Petron. 


HYDRO. 
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HYDROMETER. 


Tunis inſtrument, called in Latin hydrometrum, 
hygroſcopium, hygrobareſcopium, bydroſcopium, areo- 
metrum and baryllion, ſerves to determine the weight 
or ſpecific gravity of different fluid maſſes, by the 
depth io which it finks in them. If I am not miſ- 
taken, it is moſt uſcd in falt-works for diſcovering 
the contents of ſalt-water. | 


The laws reſpecting the comparative ſpecific 
gravity of fluids and ſolid bodies immerſed in 
them were diſcovered by Archimedes, when he 
tried the well-known experiment, by order of Hi- 
ero, king of Sicily, to find the content of a golden 
crown, made for that ſovereign, Upon theſe is 
founded the conſtruction of the hydrometer *; and 
it is not improbable that Archimedes, who was 
killed in the year 212 before the Chriſtian æra, 


* DireQions how to conſtrut and uſe hydrometers may be 
found in Karften*s Lehrbegriff der geſummten mathematik, iii. p. 250; 
in the Natur lehre of the ſame author, p. 177; Muſchenbrock, In- 
troduct. ad philoſoph. natur. ii. \ 1384. Leupold's Theatr. flatic. 
pars ii. p. 206.4 12; and F. Geſner, Diſſrt. de hygroſcopiis con- 
ftantis menſure, Tiguri 1754. See alſo De Montigny in Memoires 
de I Academ. des Sciences, 1768, p. 435, and Faggot, Verbeſſerung 
der bierproben, in Abhandl. der Schawediſch. Akadem. xxv. p. 49+ 
Krinitz, Encyclopedie, v. p. 272. 
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was the inventor of it, though no proofs to warrant 
this conjecture are to be found in the writings of 
that great man, or in thoſe of any other author. 


The oldeſt mention of the hydrometer occurs in 
the fifth century, and may be found in the letters 
of Syneſius to Hypatia. Of the lives of theſe two 
perſons I muſt here give ſome anecdotes, as they 
deſerve to be known on account of the ſingular 
fate which attended them. Hypatia was the 
daughter of Theon, a well-known mathematician 
of Alexandria, ſome of whoſe writings are ſtill ex- 
tant. By her father (he was inſtructed in the ma- 
thematics, and from other great men, who at that 
time abounded in Alexandria, ſhe learned the 
Platonic and Ariſtotelian philoſophy, and acquired 
ſuch a complete knowledge of theſe ſciences, that 
ſhe taught them publicly with the greateſt applauſe. 
She was young and beautiful, had a perſonable 
figure, was ſprightly and agreeable in converſation, 
though at the ſame time modeſt; and ſhe poſſeſſed 
the moſt rigid virtue, which was proof againſt every 
temptation, She conducted herſelf with ſo much 
propriety towards her lovers, that they never could 
obtain more than the pleaſure of her company and 
of hearing her diſcourſe ; and with this, which they 
conſidered as an honour, they were contented. 
Thoſe who wiſhed to intrude farther were diſmiſſ- 
ed; and ſhe deſtroyed the appetite of one who 
would not ſuffer her to philoſophiſe, by means of 


ſome 
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ſome ſtrong preparation, which, as far as I know, 
was never imitated. She was not baptiſed, and, 
with all her knowledge adopted the blind ſuper- 
ſtition of paganiſm, Had ſhe been a Chriſtian, 
and ſuffered a cruel death from heathen perſecu- 
tion, ſhe would have merited a place in the marty- 
rology of the faints: but the caſe was reverſed; for, 
by the conduct of the Chriſtians towards her, ſhe 
became entitled to have her name enrolled in the 
martyrology of the philoſophers. 


The patriarch of Alexandria, at the time when 
ſhe lived, was Cyrill, whoſe family for a hundred 
years before had produced biſhops, who were of 
more ſervice to their relations than to the church, 
This prelate was a proud, litigious, vindictive and 
intolerant man, who thought every thing lawful 
which he conceived to be for the glory of God; 
and who, as proſecutor and judge, condemned 
Neſtorivs without hearing his defence. In the city 
of Alexandria, which was then very flouriſhing on 
account of its commerce, the emperor allowed 
greater toleration than he imagined could be juſti- 


| fied to the clergy in any other place; and it con- 


tained a great many Jews, who carried on an ex- 
tenſive trade, as well as a number of pagan fami- 
lies who were of ſervice to the city, or at leaſt did 
it no harm. This, in the eyes of Cyrill, was not 


proper; he would have the ſheep-fold clean, and 


the Jews muſt be baniſhed. Oreſtes, however, the 
governor, 
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governor, who was a man of prudence, and better 
acquainted with the intereſts of the city, oppoſed 
a meaſure that was likely to be attended with miſ- 
chief, and he even cauſed to be condemned to 
death a Chriſtian profligate, who bad done ſome 
injury to the Jews. This malefactor was, by the 
order of Cyrill, buried in the church as a mar- 
tyr; and he immediately collected five hundred 
monks, who ill-treated Oreſtes in the ſtreets, and 
excited an inſurrection among the people, who 
plundered the unfortunate Jews, and expelled them 


from a city in which they had lived ſince the time 
of Alexander the Great, TO 


Cyrill, obſerving one day a great number of 
horſes and ſervants belonging to perſons of the firſt 
rank, before a certain houſe in the city, enquired 
the cauſe of their being aſſembled in that manner. 
He was informed that the houſe was the habitation 
of the celebrated female philoſopher Hypatia, who, 
on account of her extenſive learning and eminent 
talents, was viſited not only by people of the high- 
eſt diſtinction, but even by the governor himſelf, 
This was ſufficient to excite the biſhop's jealouſy 
againſt the unbelieving Hypatia, and he reſolved 
to effect her ruin. As he had inſtigated the people 
againſt the Jews, he in like manner encouraged 
them to attack Hypatia. They ſeized her in the 
ſtreet, hurried her to the church, ſtripped off her 
clothes, tore her fleſh to pieces with potſherds, 


dragged 
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dragged her mangled limbs about through the 
City, and at length burned them. This bloody 
tragedy, which took place in the year 415, could 
tend only to inſpire the heathens with a greater 


| hatred to Chriſtianity, and to make ſenſible Chriſ- 


tians aſhamed of the conduct of their brethren. 
To Cyrill however it occaſioned no ſhame ; on the 
contrary, he endeavoured to divert the emperor 
from puniſhing thoſe who had been guilty of ſo 
groſs a violation of the principles of juſtice, and in 


. this he was aſſiſted by his numerous adherents and 
friends. In ſome circumſtances of this relation, 


hiſtorians are not agreed, but they all concur in 
beſtowing praiſe on Hypatia, whoſe memory was 


honoured and preſerved by her grateful and affec- 
tionate ſcholars *. 


Among theſe was Syneſius, of a noble pagan 
family, who cultivated philoſophy and the mathe- 
matics with the utmoſt ardour, and who had been 
one of her moſt intimate friends and followers. On 
account of his learning, talents, and open diſpo- 
ſition, he was univerſally eſteemed, and he had 
been employed with great ſucceſs on public occa- 
ſions of importance. The church at Ptolemais at 
length wiſhed to have him for their biſhop. After 


# A fuller account of Hypatia may be found in Ægid. Menagii 
Hiſlor. mulier. philoſophic. Lugduni 1690, 8vo. p. 52 3 Bruckeri 
Hiſt. critica plileſoph. ii. p. 351; and J. G. Wolfii Fragmenta mu- 
lierum Græcarum, Gottingæ 1739, 4to. p. 368. 
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much reluctance he accepted the office, but on 
condition that they ſhould not expect him to ac- 
knowledge the reſurrection of the dead, which he 
doubted. The people having conſented to allow 
him this indulgence, he ſuffered himſelf to be bap- 
tiſed, and became their biſhop. He was confirm- 
ed by the orthodox patriarch Theophilus, the pre- 
deceſſor of Cyrill, to whoſe juriſdiction Ptolemais 
belonged; and he afterwards renounced his errors, 
and declared himſelf convinced of the truth of the 
reſurrection. This learned man ſhewed his grati- 
tude to Hypatia, by the honourable mention which 


he made of her in ſome letters that are till preſerv- 
ed among his writings “. 


In his fifteenth letter, he tells Hypatia that he 
was ſo unfortunate, or found himſelt ſo ill, that he 
wiſhed to uſe a hydroeſcopium, and he requeſts that 
ſhe would cauſe one to be conſtructed for him. 
«© Tt is a cylindrical tube,” adds he, © of the ſize 
of a reed or pipe. A line is drawn upon it length- 
wiſe, which is interſected by others, and theſe point 
out the weight of water. At the end of the 
tube is a cone, the baſe of which is joined to that of 
the tube, ſo that they have both only one baſe. 
This inſtrument is called Saryllion. If it be placed 


KReſpecting Syneſius ſee Brucker: Hiſt. phileſ. iii. p. 611 
and Fabricii Biblioth. Græca, viii. p. 219, 221. He died in the 
year 43 I's "Le 
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in water, it remains in a perpendicular direction, 
ſo that one can diſcover by it the weight of the 
fluid „ 


Petau, who publiſhed the works of Syneſius in 


the year 1640, acknowledges in bis annotations, 


that this paſſage he did not underſtand. An old 
ſeholiaſt, he ſays, who had added ſome illegible 
words, ſeemed to think that it referred to a water- 
clock; but this he confiders improbable, as a clep- 
ſydra was not immerled in water, but filled with it. 
He conjectures therefore, that it may allude to 


* That my learned readers may judge for themſclves, I think 
it neceſſary to tranſcribe the whole letter, though it may be 
found entire, with Petau's annotations, in Wolf's Fragmenta 
mulier. Grecaram. Ovru raw rer Tom, ore YOoorxuni1v 
huet det. emiTatoy 270 n T5 x ovvurinrai. Tab 555 
YAY Tpiog, avAcp X21 TXAG xa pryeleg N ouTog Es TivOS tober; 
d xtra Tag KATATIAAS, dig Tw ddr Tw ge iE rra gr. Ex- 
TvpariCn yep auTOY eM YATES b , Nατ hei wony EyXEevOS ur 
£1y21 x0ivry BM X10 Tu xuvov TE XL TY e Are On 
Tour er 79 Bagrainy, Oray 9:v tis bug xafng Toy avrov, 0299s 
g x24 Tagetes ow rag HATATO2S n⁰iuνdé as Is Tas genus 110% 
yvwiouart. Eo ſum infortunii redactus, ut hydroſcopio opus 
habeam ; jube mihi fabricari ac coemi. Tubulus eſt cylindri 
figuram habens, tibiae magnitudine forma. Hic in una recta linea 
inciſiones habet, quibus aquarum libramentum cognoſcimus. Ob- 
turat enim illum altera ex parte conus, æquabili poſitu inſertus, 
ita ut communis fit amborum baſis, coni videlicet atque tubuli. 
Hoc ipſum eſt, quod Baryllium appellant. Jam cum tubulum in 
aquam depoſueris, erectus ſubit, ut in eo inciſiones facile nume · 
rare poſſis, ex quibus libramenium cognoſcitur, 
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ſuch an inſtrument as that called by Vitruvius cho- 
robates. The latter however was employed for le- 
velling ; and it appears that Syneſius, who com- 
plains of the bad ſtate of his health, could not 
think of levelling. Beſides, no part of the deſcrip- 
tion in Vitruvius agrees with that which is given 
in ſo clear a manner by Syneſius, 


Petau publiſhed his edition of the works of this 
philoſopher in the time of Peter de Fermat, conſeil- 
ler au parlement de Toulouſe, a man of great learning, 
who was an excellent mathematician, and well ac- 
quainted with antiquities and the works of the an- 
cients. We have by the latter a commentary upon 
ſome obſcure paſſages of Athenzus, annotations on 
the writings of Theon of Smyrna, and emendations 
from a manuſcript to the S/ratagemata of Polyznus, 
which may be found alſo in his Miſcellanies “. 
Murſinna, in his edition of the ſame author, has 
added them to the end of the preface, As Fermat 
was often conſulted reſpecting difficult paſſages of 
the ancients, he could not be unacquainted with 
that in the new edition of Syneſius. He drew up 
an explanation of it, and gave it to a friend who 
was then about to publiſh a French tranſlation of 
Bened. Caſtelli's book Della miſura delPacque cor- 
renti, and who cauſed it to be printed along with 
that work. Fermat died in the year 1665, which 


* Opera varia, p. 205. 


Ge I remark 
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I remark becauſe it has not been mentioned in the 

Dictionary of learned men *. After his death his 
ſon publiſhed ſome of his writings under the title 
of Varia opera mathematica ꝙ; and in this collec- 
tion is inſerted bis ſhort treatiſe on the hydreoſco- 
pium 7, from which I have extracted. the following 
explanation, 


It is impoſſible, ſays he, that the hvdroſcopium 
could be the level or chorobates of Vitruvius, for the 
lines on the latter were perpendicular to the hori- 
zon, whereas the lines on the former were parallel 
to it. The hydreſeojiun was undoubtedly -.a hydro- 
meter of the ſimpleſt conſtruction. The tube 
may be made of copper, and open at the top; but 
at the other end, which, when uſed, is the loweſt, 
it muſt terminate with a cone, the baſe of which is 
ſoldered to that of the tube. Lengthwiſe, along 
the tube, are drawn two lines, which are interſe&- 
ed by others, and the more numerous theſe di- 
viſions are, the inſtrument will be ſo much more 
correct. When placed in water, it ſinks to a certain 


| I know the year from his Eloge in the Journal des Sgavans 
| 1665, Fevr. to which the ſon prefixed a lift of his father's works 
| which he publiſhed. 

| . + Varia opera mathematica D. Petri de Fermat, ſenatoris To- 
loſani. Acceſſerunt quzdam ejuſdem epiſtolæ. Toloſæ 1679,210 
pages folio. 


| 

| 1 It was made known by an extract alſo in the Journal di 
| Scavans, 1079, Jan. 

| depth, 
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depth, which will be marked by the croſs lines, 
and which will be greater in proportion to the 
lightneſs of the water“ . A figure, which is 
added , illuſtrates this explanation more than was 
neceſſary. When a common friend of Fermat and 
Petau ſhewed it to the latter, he conſidered it to 
be ſo juſt, that he wiſhed to have an opportunity 
of introducing it in a new edition. 


Merſenne, on the other hand, entertains ſome 
doubt | reſpecting this inſtrument, though he 
does not mention Fermat, with whom he was well 
acquainted ; for in the diſpute which the latter had 
with Deſcartes, Merſenne was the bearer of the 
letters that paſſed between them, as we learn from 
the Life of Deſcartes, by Baillet |]. His objections 
however are of little weight, Why ſhould Syne- 
ſius, aſks Merſenne, conſider himſelf unfortunate, 
vecauſe he had not a hydrometer ? It may be here 


* Fermat here remarks, that gor, which the editor wiſhed to 
change, ought to be retained, but that it ſhould not be tranſlated 
by lilramentum but momeatum. In a mechanical ſenſe it ſignifies 
the weight ; and on this account the books of Archimedes de 
equiponderantibus are called 170 220TIKwVs 


+ This may be found alſo in the Journal des Savant. 


t In Cogitata phyſico-mathematica. Pariſiis 1644, 4to. and 
in Phenomena hydraulica, p. 209. 


La vie de M. Des Cartes. Reduite en abregé. Paris 1693, 
8v0. p. 112, 


Cc 3 replied, 
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replied, that he was in an infirm ſtate, and that 
the phyſicians ſeem to have ordered him to drink 
no water but what was pure and light, We know 
that in former times, when ſo many artificial li- 
quors were not in uſe, people were accuſtomed, 
more than at preſent, to good water. We read in 
the works of the ancient phyſicians, ſuch as Galen 
and Celſus *, directions how to examine the light- 
neſs and purity of water. He might have tried it, 
fays Merſenne, with a common balance. He in- 
deed might, but not ſo conveniently. ThatSynefius 
was in a bad ſtate of health is apparent from ſeveral 
of his letters; otherwiſe one might ſay that in a let- 
ter many expreſſions may be only jocular, reſpect- 
ing ſome circumſtance known to the friend to 
whom one writes; and that every expreſſion is not 
to be taken according to its literal meaning, One 
might confeſs alſo, without weakening a received 
explanation, that one does not know to what Sy- 
neſius alludes in the firſt line of his letter. But 
even if we allow that the inſtrument was not a hy- 
drometer, but a water-clock, or a level ; ic may be 
aſked how the want of theſe could make him unfor- 
tunate. Merſenne thinks farther, that the cone, 
added to the end of the tube, would have been un- 
neceſſary in an hydrometer ; but it ferves to keep 
the inſtrument with more eaſe in a perpendicular 


* Lib. ii. cap, 18. p. 100. 


direction 
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direction in the water v. Such is the opinion of 


H. Klugel, whom I ſhall ſoon have occaſion to 
quote, 


For the explanation of Fermat one may produce 
a ſtill ſtronger teſtimony, with which he ſeems not 
to have been acquainted. It can be proved that 
this inſtrument was uſed in the next, or at leaſt in 
the ſixth century. Of that period we have a Latin 
poem on weights and meaſures, which contains 
a very juſt deſcription of an hydrometer. The 
author, in manuſcripts, is called ſometimes Priſci- 
anus, and ſometimes Rhemnius Fannius Palamon ; 
but we know, from grounds which do not belong 
to this ſubject, that the former was his real name. 
Two perſons of that name are known at preſent. 
The one, Theodore Priſcian , was a phyſician, 
and lived in the time of the emperor Valentinian, 
towards the end of the fourth century. As more 
phyſicians have written on weights and meaſures, 
with which it is indiſpenſably neceſſary they ſhould 
be acquainted, one might conjecture that this 
Priſcian was the author of the above poem, The 


As I do not know whether I underſtand this objection per- 
fectly, I ſhall here add his own words: Non video, cur baryllii 
ſuperficiem ſuperiorem cono voluerit obturari, cum baſis cylindri 
ſuperior ex eadem ac cylindrus ipſe materia ſufficiat, ni forſan 
in coni vertice pinnula quædam ad aque libramentum addita 
fuerit. 

+ Haller, Biblioth. botan. i. p. 151, 


Cc4 reſt 
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reſt of his writings, however, {till preſerved, are in 
ſo coarſe and heavy a ſtyle, that one can ſcarcely 
aſcribe to him a work which is far from being ill 
written ; eſpecially as one no where reads that he 
was a poet. With much more probability may 
we conſider as the author the well-known gram- 
marian Priſcian, who died about the year 528. 


This poem has been often printed, and not un- 
frequently at the end of 2. Sereni Samonici De medi- 
cina præcepta. The belt edition is that inſerted by 
Wernſdorf in the fifth part of the firſt volume of 
his Poetæ minores ®, where an account may be 
found of the other editions. 


Be the author who he may, this much is evident, 
that he was acquainted with the hydrometer of 
Syneſius, and has deſcribed it in a very clear 
manner . 


& Fluids,” 
» Page 238 and p. 248. | 
+ I ſhall here inſert the whole paſſage : 


Illud præterea tecum cohibere memento, 
Finitum pondus varios ſervare liquores. 
Nam libræ, ut memorant, beſſem ſextarius addet, 
Seu puros pendas latices, ſeu dona Lyzi, 
Addunt ſemiſſem libre labentis olivi, 
Selibramque ferunt mellis ſupereſſe bilibri. 
Hæc tamen aſſenſu facili ſunt credita nobis; 
Namque nec errantes undis labentibus amnes, 
Nec merſi putcis latices, aut fonte perenni 
Manantes, 


tes, 
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Fluids,“ ſays he, “are different in weight, as 
may be proved by the ſpecific gravity of oil and 
honey compared with that of pure water;“ and the 
given proportion agrees almoſt with that found by 
modern experiments. This,” adds he, “may 
be diſcovered by an inſtrument,” which he thus 
deſcribes : It conſiſts of a thin metallic cylinder 


made of ſilver or copper, about as large as the 
joint of a reed between two Knots, to the end of 
which is added a cone. This cone makes the 


Manantes, par pondus habent : non denique vina, 
Quæ campi aut colles nuperve aut ante tulere 
Quod tibi mechanica promptum eſt deprendere Muſa, 
Ducitur argenti, tenuive ex zre, cylindrus 
Quantum inter nodos fragilis producit arundo, 
Cui cono interius modico pars ima gravatur, 

Ne totus ſedeat, totuſve ſupernatet undis ; 
Lineaque a ſummo tenuis deſcendit ad ima, 

DuRa ſuperficie ; tot quæque in fruſta ſecatur, 
Quot ſcriplis gravis eſt argenti ariſve cylindrus, 
Hoc cujuſque potes pondus ſpectare liquoris ; 
Nam fi tenuis erit, majori mergitur unda 

Sin gravior, plures modulos ſupereſſe notabis. 

Aut fi tantundem laticis ſumatur utrimque, | 
Pondere preſtabit gravior ; fi pondera ſecum 
Conveniunt, tune major erit, quæ tenuior unda eſt, 
Quod ſi ter ſeptem numeros texiſſe cylindri 

Hos videas latices, illos cepiſſe ter oo, 

His drachma gravius fatearis pondus ineſſe; 

Sed refert æqui tantum conferre liquoris, 

Ut gravior ſuperet drachma, quantum expulit unde 
Ilvs aut hujus, teretis pars merſa cylindri, 


Wernſdorf, p. 510. 
lower 
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lower end ſo heavy, that the inſtrument, without 
finking or floating on the ſurface, remains ſuſ— 
pended perpendicularly in the water. Length- 
wiſe, upon the cylinder, is drawn a line, which is 
divided by crols hnes into as many parts as are 
equal to the weight of the inſtrument in ſcripla. 
If placed in light fluids, more of the divifions will 
be covered than when put into heavy fluids ; or it 
ſinks deeper into thoſe which are light than into 
thoſe which are heavy. .This difference of gravity 
may be found alſo,” continues he, “by filling 
veſſels of equal ſize with the fluids and weighing 
them ; for the heavier muſt then weigh moſt ; but 
when one takes an equal weight of two ftuids, the 
lighter will occupy more ſpace than the heavier. 
If twenty-one diviſions of the inſtrument are co- 
vered in water, and twenty-four 1n oil, and if one 
take twenty-four ſcripla of water, twenty-one /cripla 
of oil only can be contained in the ſpace occupied 
by the water.” Such is the manner in which pro- 
feſſor Klugel has conjectured the meaning of the 
author from hydroſtatical principles; though nei- 
ther he nor Wernſdorf has ventured to give a 
literal tranſlation of the words which ougut to 
convey this explanation. But, however obſcure 
they may be, it evidently appears that they allude 
to a hydrometer. 


This poem was once publiſhed together with Cel- 
ſus De re medica, in 1566 *, by Robert Conſtantin, 


* Lugduni, 1566. 8 vo. 
who 
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who died, at an advanced age, in 1605, and who 
added a few, but excellent, notes, which have 
been inſerted by Wernſdorf in his edition. This 
Conſtantin ſeems to have known that the inſtru- 
ment of Priſcian and the Haroſcopium of Syneſius 
were the ſame ; and that they were uſed for deter- 
mining the weight of fluids. He explains the uſe 
of them very properly; but is miſtaken in ſuppo- 
ſing the cone to have been of wood, though it 
ſerved to render the lower part of the inſtrument 
heavier, as the poet himſelf ſays: cui cono interius 
modico pars ima gravatur. I am almoſt induced to 
think that interius implies that additional weight 
was given to the cone by throwing ſome ſmall 
heavy bodies into it, through the opening above; 
and at preſent grains of leaden ſhot are employed 
for that purpoſe. It appears therefore that the 
honour of having firſt given a good explanation of 
the before- quoted paſſage of Syneſius belongs ra- 
ther to Conſtantin than to Fermat; but I can 
readily believe that the latter was not acquainted 
with the obſervations made on it by the former 8. 


Before 


Conſtantin refers to the word Bzp:AAy in his Dictionary, 
and, as I expected to tind there farther elucidation. I conſulted it. 
The firſt edition of his Greek Dictionary was, as Conr. Geſner 
ſays, printed at Geneva in 1562. This I could not procure, 


but the other, enlarged by Francis Portus and others, Geneva 


I592, I have now before me. The word ga, to which 
the author refers, I cannot meet with, and the explanation given 


under 
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Before I conclude the hiſtory of this inſtrument 
among the ancients, I ſhall add two remarks fur- 
ther. It 1s evidently wrong when one, with 
Muſchenbroek and others, whole opinion I adopt- 
ed before I engaged in this reſearch *, conſiders 
Hypatia as the inventreſs of the hydrometer. It 
was known at her time, and was made at Alexan- 
dria; but it ſeems not to have been very common, 
as Syneſius wrote to Hypatia to procure him one, 
and even thought it neceſſary to give her a de- 
ſcription of it. 


Thoſe are miſtaken likewiſe, who ſay that this 


under. #9p5x27toy, which is entirely different from that of the 
editor of Priſcian, is as follows: clep/ydre genus gua hore diſ- 
cernuntur, deſcriptum a Syneſie. I ſuſpeR therefore that Conſtan- 
tin in 1566 was firſt led to a right comprehenſion of Syneſius 
by the account of Priſcian; and that he referred to his Diction- 
ary, printed four years before, without examining whether the 
word had been there introduced, That reference is conſequently 
of no uſe. In the well-known Dictionary of Baſle, however, 
printed in 1572 and 1577, in which that of Conſtantin and 


other diftionaries are inſerted entire, I find the word Bapraaioy, 


hydroſcopii pars apud Syneſium, and under #9peoxortoy the ex- 
planation before mentioned. Beſides theſe two editions, I am 
acquainted with one of 1558 and another of 1565, All the 


four are ex officina Henricpetrina ; but in the two laſt the word 


Eau does not occur. I have remarked this occaſionally 
reſpecting a dictionary printed ſo often in the courſe of a few 
years. See Morhofii Palyhift. tom. i. p. 808. 


* In the fourth edition of my Technology, ue publiſhed, 


p. 174+ $ 159 1. 
inſtrument 
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inſtrument was called alſo bary/liun. That word, 
as far as I have been able to learn, occurs only in 
Syneſius, who expreſsly tells us that the ſmall 
heavy cone alone was meant by it. In the ſame 
manner has it been underſtood by Conſtantin. 
In the Dictionary of Baſle it is ſaid to be hydreſcepit 
pars; and in Stephen's Dictionary it is explained 
by ponduſculum, as well as in that of Erneſt, where 
it is given as the diminutive of baros, It fignt- 
fied therefore the heavy part of the hydrometer 
only. 


It is equally erroncous when one ſays, with 
Muſchenbrock and others, that thoſe who among 
the Romans made it their employment to examine 
the quality of water with the hydrometer, were 
called barylliſtæ or barynilæ. Thele words do not 
occur in the works of the ancient Latin authors, 
nor in any of the completeſt diftionariess We 
read only the following paſſage in ſome editions of 
the Commentary of Servius upon Virgil: Scrula- 
tores et repertores aquarum ( aquilices dicuntur ) bari- 
nulas dixzrunt . If theſe words were really writ- 


ten 


* On Georg. I. 10). Theſe words are quoted by Emmeneſ- 
fius and Egid. Menage in Juris civilis amenitat, Francof. et 
Lipſ. 1680, 8vo. p. 412 : but in the edition of Servius, Venetiis 
1562, fol. p. 51. a. which I have in my poſſeſſion, they are not 
to be foupd. The Commentary of Servius may, at preſent, be 
no farther neceſſary for explaining Virgil; but it deſerves to be 


printed 
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| ten by Servius, who lived in the fifth century, he 
| either confounded the water-ſearchers, aquilices, 
| thoſe who ſought for ſprings, with thoſe who ex- 
| amined the nature of water when found, as the 
| hydrometer was of no ſervice to the former in their 

buſineſs, or both employments muſt at that time 

have been followed by the ſame people, and theſe 
ö muſt have acquired their name from a part only 
| of one inſtrument they uſed, which is not at all 
| probable. 


I think we may with certainty believe that the 
hydrometer was not known to Seneca, Pliny, or 
| Galen, who died about the end of the fecond cen- 
| tury. Were not this the caſe, it would certainly 
l have been mentioned by the firſt, where he ſpeaks 
| 
| 
| 


ſo minutely of the ſpecific gravity of hard and 
fluid bodies“; by the ſecond, where he ſays that 
the weight of water was aſcertained by a common 
balance ; and by the laſt, where he gives direc- 
tions how to diſcover its lightneſs. Galen adds 
that, in his time, a method had been invented of 


| printed once more as completely and accurately as poſſible. It 
contains much uſeful informaticn, as well as many fragments of 

| works now loſt ; and on this account cannot well be entirely diſ- 

| penſed with. 

| 

| 

| 


* Qual. nat. iii. 25. p. 726. 

+ Hiſt. nat. xxxi. 3. ſe&. 23. p. 552: Quidam ſtatera judicant 
de ſalubritate, fruftrante diligentia, quando perrarem eſt, ut 
lerior fit aliqua, Athen. ii. p. 46. Plutarchi Quæſt. nat. 7. 

determining 
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determining the quality of falt-lye by placing an 
egg in it, and obſerving whether it floated “. Have 
we not reaſon to think that, on this occaſion, the 
hydrometer muſt have occurred to him had it been 
then uſed ? 


But however well known it may have been in 
the fifth century, it ſeems that it was afterwards 
entirely forgotten, and that, towards the end of 
the ſixteenth, it was again, for the firſt time, re- 
vived or invented anew. To George Agricola it 
was ſcarcely known; for where he ſpeaks of the 
weight of different kinds of water, and particularly 
of that of ſalt ſprings 4, he does not mention it. 
Conſtantin, however, who lived at the ſame time, 
muſt have been acquainted with it, elſe he could 
not have explained the before mentioned paſſages 
of Syneſius and Priſcian. 


Jam iaclined to think that the firſt aceount of 


* De fimplic. med. facultatibus, iv. 20. p. 61. ed. Geſneri. 
Quin et modum jam invenerunt, moderatam ad ſaliendum confi- 
ciendi ſalſuginem, fi ovum in ea videatur natare. Nam ubi etiam- 
num ſidit, ac nondum ſuper ſalſuginis ſuperficiem innatat, aquoſa 
magis eſt et dulcis; graviter vero ſalſa, ubi tanta eſt ſalis copia in · 
dita, ut amplius liquari qui poſtea adjicitur nequeat. AAA 
X24 Hp nn Tr METCINTOU 70 Thv akpny ELKpaToy LTapyny El; TH; 
rapixiiag, 6 C⁰νν,V xat avryy mah wy, This paſſage oc- 
curs in the Greek edition of Baſle, part ii. p. 52. 49. 


+ De natfra eorum quæ efluunt ex terra, lib. ii. p. 124. 


the 


400 HISTORY OF INVENTIONS. 


the hydrometer being again brought into uſe, muſt 
be found in the oldeſt German books on falt- 
works. It is, at any rate, certain that from theſe the 
modern philoſophers became firſt acquainted with 
it. One of the earlieſt who has deſcribed it is the 
| Jeſuit Cabeus, who wrote about the year 1644 * ; 
but he confeſſes that he acquired his information 
from a German treatiſe by Tholden, whom Kir- 
cher F calls a German artiſt. He was, however, 
not properly an artiſt, He was a native of Heſſe; 
a good chemiſt for his time; and reſided about the 
year 1600 or 1614 as overſeer of the ſalt- works at 
Frankenhauſen in Thuringia, His treatiſe, which 
Cabeus had in his poſſeſſion, was entitled Tholder's 
Haligrapbia, printed at Leipſic in 1603. Another 
edition, printed at the ſame place in 1613, is 
mentioned by Draudius ; but at preſent I have not 
been able to find it; and can ſay only from Ca- 
beus and Leupold, that Tholden's hydrometer 
had a weight ſuſpended to it; and that he ſpeaks 
of the inſtrument not as a new but a well-known 
invention, and on that account has deſcribed it 
only imperfectly. 


.  # Philoſophia experimentalis, five Commentaria in Ariſtotelis 
| Meteorolog. lib. ii. textus 26. queſt. 2. tom. ii. p. 158, b. In- 
venĩ hoc inſtrumentum poſitum a quodam Jo. Tholden, in libello 
Germanice ſcripto de ſale; ſed aut auctor ille non intellexit cauſam 
et formam inſtrumenti, aut certe occultare voluit, non vulgare, 
nec publicum facere. 
Mundus ſubterraneus, vol. i. p. 254; and alſo Phyſologia 
' Kircheriana, Amſtelod. 1680. fol. tom, i. p. 29. | 
. | Kircher, 
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Kircher, whoſe works were generally read, ſeems 
to have principally contributed towards making it 
publicly known; and Schott ®, Sturm + and 
others, in their account of it, refer to his writings. 
The artiſts at Nuremberg, who worked in glaſs, 
and who conſtrued a great many hydrometers 
which were every where ſold, aſſiſted in this like- 
wiſe. One, above all, made by Michael Sigiſmund 
Hack, was highly valued about the beginning of 
the preſent century, as we are told by J. Henry 
Muller , profeſſor at Altorf. Of this artiſt, often 
mentioned by Sturm and other philoſophers, an 
account has been given by Doppelmayr 8. He 
died in 1 724. 


Many improvements, or perhaps only altera- 
tions, have been made in this inſtrument in latter 
times by a variety of artiſts. The taſk of collect- 
ing theſe completely, in chronological order, with 
explanations, 1 ſhall leave to others; and only 
mention a few of them. One of the firſt who en- 
deayourei] to adapt the hydrometer for derermin- 
ing the ſpecific gravity and purity of metals was 


* Curſus mathemat. p. 455. icon. 40. f. 46g. 

+ Collegil experimentalis pars ſecunda. Norimbergæ 1715. 
40. p. 58. 

t Diſſertat. de —— Altork 1723. 72 p- 9. 

S Page 215. 
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Monconys *®. Almoſt about the ſame period 
Cornelius: Mayer and Mr. Boyle ſeem to have con- 
ceived the idea of | facilitating the weighing of 
ſolid bodies by a weighing-ſcale added to the in- 
ſtrument. The former affirms that this improve- 
ment was invented by him fo early as the year 
1668 +; whereas Boyle did not make his known 
till 1675 f. Beſides theſe the following alſo are 
worthy of notice: Feuille $, Fahrenheit, Clarke ||, 
and Leutmann **, whoſe improvements have been 
deſcribed by Wolf ++, Leupold t{, Geſner 98. 
Weigel [||], and others. 


In the third part, p. 3. of the letters printed with his Tra- 
vels, which addition ſeems to have been made in the yeat 1664. 
I quote the edition printed at Lyons 1665 and 1666, three vo- 
lumes in quarto, Journal des voyages de MNſonconys. 

- + Nuowi ritrovamenti diviſi in due parte. Roma 1696, fol. 
I ſhall take this opportunity of obſerving that a good account of 
Mayer and of his works, which are ſcarce, may be found i in 
Scheibelt Mathematiſche bicherkunde, ii. p. 433. 

3 Hydroftatica medica, and in the Philoſoph. tranſact. 1675. 
NP. cxv. p. 329, where an engraring is given of all the parts, p. 340. 

Journal des obſervations phyſiques et mathematiques. 
Paris 17 14s 40. i. p. 16. 

1| Philoſoph. tranſact. No. cedlxxxir. p. 140; and Numb. 
cecexiii. p. 277. | 

** Commentarii Acad. Petropolit. v. p. 274. 


I Tn his Verſachen, Halle 1735, Bro. i. p. 556. | 
72 Pars ii. Theatri ſtatici univerſalis, five Theatrum hydroſta- 
58 In his Diſſertation mentioned in the firſt note to this article. { 
IIC. E. Weigel, Programma de hiſtoriz barylliorum rudi- ! 
mentis. Gryphie 1785, 4to. 
"S 


. 
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Tur lighting of ſtreets, while it greatly contri- 
butes to ornament our principal cities, adds conſi- 
derably alſo to the convenience and ſecurity of 
the inhabitants. But, of whatever benefit it may 
be, it is generally conſidered as a modern inven- 
tion. Mr. St. Evremond ſays, The invention of 
lighting the ſtreets of Paris, during the night, by 
a multitude of lamps, deſerves that the moſt diſ- 
tant nations ſhould go to ſee what neither the 
Greeks, nor the Romans ever thought of for the 
police of their republics.“ This opinion appears 
to be well founded; for I have never yet met 
with any information which proves that the ſtreets 
of Rome were lighted. Some paſſages, indeed, 
in ancient authors rather indicate the contrary; 
and, according to my ideas, the Romans would 
not have confidered the uſe of flambeaux and 
lanterns ſo neceſſary, on their return from their 
nocturnal viſits, as they ſeem to have done, had 
their ſtreets been lighted ; though 1 will allow 
that the public lighting of the ſtreets, in our 
cities, does not render links or lanterns altogether 
ſuperfluous. Whoever walked the ſtreets of Rome, 
at night, without a lantern, was under the neceſ- 
ſuy of creeping home in perfect darkneſs, and 
Dd 2 in 
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in great danger “, like Alexis in Athenæus. 
Meurſius endeavours to make it appear that the 
ſtreets of Rome were lighted ; and in ſupport 
of this opinion quotes Ammianus Marcellinus, 
and the Life of Julius Cæſar in Suetonius; but 
his arguments to me are” far from being con- 
vincing +. That Naples was not lighted, appears 
from the return of Gito in the night-time, men- 
tioned ___ Petronius g. San? e SRL} how- 


ever, 


* 


* Non multum F Wag bibenſgque protigus 
Diſcedo, lucernam puer nec fert mihi; 
Er e 4K mY nigras tencbras. 
ben. Deipn. vi. 8. p. 236. 
+ Joh. Meurſi Opeta, ex recenſione Joannis Lami. Floren- 
tiz 1745. fol. v. p. 634.— The paſſages on which Meurſius 
founds this idea are as follow: Adhibitis paucis clam ferro ſue- 
einctis, veſperi per tabernas palabatur et compita, quæritando 
| Greco ſermone, cujus erat impendio gnarus, quid de Cæſare 
quiſque fentiret ; et conſidenter agebat in urbe, 'ubi pernoctan- 
tium luminum claritudo dierum folet imitari fulgorem. An- 
mian. Marcell. edit. Gronov. Leyden 1693. fol. p. 5. Dein 
poſt ſolis occaſum, mulis e proximo piſtrino ad yehiculum junc- 
tis, occultiſſimum iter modico comitatu ingreſſus eſt; et cum 
luminibus extin&is deceſſiſſet via, diu errabundus tandem ad lu- 
cem duce reperto „ pedibus evafit. Sur. 
in Vit. Jul. Caf. cap. xxxi. | 
t Neque fax ulla in præſidio erat, quæ iter aperiret erranti- 
Fa nec ſilentium noftis jam mediz promittebat occurrentium 
lumen. Accedebat huc ebrictas et imprudentia locorum, etiam 
interdiu obſcura. Itaque cum hora pene tota per omnes ſcrupos 
gaſtrorumque eminentium fragmenta traxiſſemus cruentos pedes, 
tandem explicit acumine Gitonis ſumus. Pet. cap. IX xxx. That 
the 
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ever; related by ancient authors make it probable 
that Antioch, Rome and a few other cities had 
public lanterns, if not in all the ſtreets, at leaſt in 
thoſe which were moſt frequented. 


Libanius, who lived in the beginning of the 
fourth century, ſays in his Panegyric e, where he 
praiſes his native city Antioch, © the light of the 
ſun is ſucceeded by other lights, which are far ſu- 
perior to the lamps lighted by the Egyptians on 
the feſtival of Minerva of Sais. The night with 
us differs from the day only in the appearance of 
the light : with regard to labour and employment 
every thing goes on well. Some work continually ; 
but others laugh and amuſe themſelves with fing- 
ing.“ I cannot allow myſelf to imagine that the 
ſophiſt here conſiders it as a ſubject of praile to 
his native city, that the inhabitants, after ſun-let, 


the author here ſpeaks of Naples I conclude from cap. Ixxxi. 
where the city is called Greca urbi. Others, however, with leſs 
probability, are of opinion that Capua is meant. 

* Solis porro facem aliz faces excipiunt, qua illam Egyp- 
tiorum (in Minerve Saitice feſto) lucernarum accenſionem longe 
ſuperant. Hac una re tantum differt nox a die apud nos, nimi- 
rum ſpecie lucis ; quod ad opificia, certe, et ſtructuras ſpectat, 
ex quo procedit. Quidam aſſidue et jugiter operantur mani- 
bus; alii vero molle rident et canticum laxantur. Ka Ty ns 
Acumreda Mapihpys ire Nadexeyla. Thy Aryoaluy Avzporaies 
T2401 (ſo reads Gronovius inſtead of æιινE½tz ), a Siemvaxay ivs 
luer Tag) nur if, Ty r pers £124. Libani Opera, Lu- 
tetiz Es Marellum 1627. fol. ii. p. 387, | 


od 3 did 
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did not fit in darkneſs, but uſed lights to work by, 
It appears, therefore, that he alludes to the light- 
ing of the ſtreets. 


In another paſſage, in the oration to Ellebi- 
chus ®, the ſame author tells us, that the ropes 
from which the lamps that ornamented the city 
were ſuſpended, had been cut by ſome riotous 
ſoldiers, not far from a bath, * Proceeding," 
ſays he, to a bath, not far off, they cut with 
their ſwords the ropes from which were ſuſpended 
the lamps that afforded light in the night-time, to 
ſhew that the ornaments of the city ought to give 
way to them.” This quotation indicates, at any 
rate, that there were lamps ſuſpended from ropes 
near the baths and places of greateſt reſort. The 
following paſſage of Jerome, however, ſeems to 
make it probable, or rather certain, that the ſtreets 
of Antioch were lighted. In the altercation be- 
tween a Luciferan and an Orthodox, he relates 
that an adherent of the ſchiſmatic Lucifer diſputed, 
in the ſtreet, with a true believer, till the ſtreets 
were lighted, when the liſtening crowd departed ; 


* Exbovres ent T0 TAnoiager Ha,, xaaue wr ffnproyro T T4 
gos u YUXTL ,t pa x,apul; % JerxreurTes ors 0.4 Toy er 
T1 roh X2010v TAS νντν Buanows inoxoupiry. ProfeRti ad vici- 
num balneum, funes a quibus appendebant ea quæ lumen noctu 
præbebant, gladiis reſciderunt, quoniam oporteret ornatum qui 
jn civitate eſt ſuis conciliabulis cedere. In Ellchichum, p. 526. 


and 
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and that they then ſpat in each other's face, and 
retired *, 


In the elegant edition of the works of that fa- 
ther, by Dominicus Vallarſius, we have a ſhort 
difſertation on the time when this unmannerly diſ- 
pute took place ; and the editor ſhews that it hap- 
pened, at Antioch, in the year 378 +. 


Baſilius the Great, in a letter to Martinianus, 
giving an account of the miſerable ſituation of his 
native city Cæſarea, in Cappadocia, in the year 
371, ſays they had nights without lights (noctes 
non illuſtratas 1). Moſt commentators explain this 
paſſage as if it meant that the lamps in the ſtreets 
had not been lighted ||. 


Dum audientium circulum lumina jam in plateis accenſa 
ſolverent, et inconditam diſputationem nox interrumperet, con- 


ſputa invicem facie receſſerunt. 


+ See the works of Jerome, fludio et labore Dominici Fal. 
larſfii, Veronæ 1735. ſol. vol. ii. P · 170. 


4 Nexrag anapTeis. 

Valeſius informs us, in his obſervations on Ammianus Mar- 
cellinus, that to denote public forrow, on occaſions of great 
misfortune, it was cuſtomary not to light the ſtreets; and in 
proof of this aſſertion, he quotes a paſſage of Libanius, where 
it is ſaid that the people of Antioch, in order to mitigate the 
anger of the emperor, bethought themſelves of lighting either 
no lamps or a very ſmall number. This paſſage of Libanius I 
cannot find; but the words of Baſilius are in vol. iii, p. 169 
of the excellent edition of that father publiſhed by the Benedie. 
tines at Paris, in 17 30, in folio, 


EY That 
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That the ſtreets not only of Antioch, but alſo 
of Edeſſa, in Syria, were lighted, in the fifth 
century, ſeems proved by a paſlage in the Hiſtory 
of Jeſue Stylites, It is there expreſsly ſaid, that 
Eulogius, governor of Edeſſa, about the year 505, 
ordered lamps to be kept burning in the ftreets 
during the night; and that he employed, for that 
purpoſe, a part of the oil which was before given 

to the churches and monaſteries “, 


With regard to the public ligbting of whole 
cities on feſtivals, and particularly on joyful oc- 
caſions, which we call illuminations, that practice 
ſeems to be of great antiquity. Of this kind was 
a particular feſtival of the Egyptians +, during 
which lamps were placed before all the bouſes 
throughout the country, and kept burning the 
whole night 1. During that feſtival of the Jews, 


* Eulogiug Edeſſz præfectus, acceptis ab Anaſtaſio libris auri 
bis centum, extima urbis propugnacula reſtaurat. Aquæ duc- 
tus preterea duos extruit - - Collapſas quoque balneas et 
prztoris ædes ædiſicat; aliiſque præterea zdificiis Edeſſam ex- 
ornat. Petro etiam urbis epiſcopo libras auri viginti Anaſtaſius 
mittit ad mæniorum inſtaurationem. Urbicius cunuchys decem 
libras auri adjecit ad excitandum B. Mariz remplum, Solebant 
Edeſſæ præfecti menſuras olei ſex mille et oftingentas templis 
et monaſteriis diſtribuere. Eulogius vis ducentas ſingulis tem- 
plis erogari i joſſit, reliquas ad publicum urbis uſum recondi z in- 
ſtituitque, ut in porticibus noctu lampades arderent. Aſſeman; 
Bibliotheca ovientalis. Romæ 1719. fol. i. p. 281, 

7 Tt was called by the Greeks avxnnata, 


. | lib, ii. cap. 62, | 
1 Herodot, P called 
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called feſtum encaniorum, the feaſt of the Dedica- 
tion ot the Temple, which, according to common 
opinion, was celebrated in December, and con- 
tinued eight days, a number of lamps were lighted 
before each of their houſes“. A paſſage in Æſ- 
chylus ſhews that ſuch illuminations were uſed alſo 
in Greece. At Rome, the forum was lighted 
when games were exhibited in the night-time Þ ; 
and Caligula, on a like occaſion, cauſed the whole 
city to be lighted 4. As Cicero was returning 
home late at night, after Catiline's conſpiracy had 
been defeated, lamps and torches were lighted in 
all the ſtreets, in honour of that great orator ||. 
The emperor Conſtantine cauſed the whole city of 
Conſtantinople to be illuminated with lamps and 
wax candles on Eaſter eve 8. The fathers of the 


firſt 


Et accendere mos eſt in eis lumina tempore veſpertino, ad 
oſtium domorum. Gemara Babylonica, ad tit. Sabbath. c. ii. 
P- 21. 


+ Romanis ludis forum olim ornatum lucernis. Nonius, p- 206. 

+ Scenicos ludos et aſſidue et varii generis multifariam fecit; 
quondam etiam et nocturnos accenſis tota urbe luminibus, Suet. 
Vita Calig. c. 18. 

Plut, in Vita Ciceronis. 

& Sacram autem vigiliam in diurnum ſplendorem convertebat, 
accenſis tota urbe cereorum quibuſdam columnis per eos quibus 
id operis erat injunttum, Lampades quoque accenſæ cuncta 
paſſim loca illuſtrabant, adeo ut hec myſtica vigilia quovis vel 
ſplendidiſſimo die ſplendidior redderetur. Euſcb. Pampbili. Lib. 
iy. de vita Conſl antini, cap. 22. Cant. 1720. fol, p. 637, Com- 

pare 
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firſt century frequently inveigh againſt the Chrif- 
tians becauſe, to pleaſe the heathens, they often 
Huminated their houſes, on 1dolatrous feſtivals, 
in a more elegant manner than they. This they 
confidered as a ſpecies of idolatry . That the 
houſes of the ancients were illuminated on birth- 
days, by ſuſpending lamps from chains, is too 
well known to require any proof +. 


Of modern cities, Paris, as far as I have been 
able to learn, was the firſt that followed the ex- 
ample of the ancients by lighting its ſtreets. As 


pare with the above Greg. Nazianzen? Orat. 19, and Orat. 2. 
b 676, where the author alludes to the feſtival of Eaſter, I 
unagined that I ſhould meet with ſome orders reſpecting illumi- 
nations in Conftantine's book De ceremoniis anle Byzantine ; 
but I was not ſo fortunate as to find any. Reiſke ſays, in his 
Annotations, p-. 93+ a: De illuminationibus et ignibus artificia- 
kbus veterum annotavi quzdam ad p. 351, ubi de hilariis trium- 
phalibus egi ; but theſe notes were unfortunately never printed. 

* Plures jam invenies ethnicorum fores fine lucernis et laureis 
quam Chriſtianorum. Tertullian. De idololatria, cap. xv. p. 523. 
See alſo his Apologet, cap. 35. p. 178. In both places La Cerda 
quotes ſimilar paſſages from other writers. In Concilio Eliberi- 
tano, cap. 37, it was decreed probibendum etiam ne lucernas pub- 
Kee accendant. See alſo Job. Ciampini Fetera manumenta, in quibus 
i va opera illuftrantur. Rome 169. 2 vol. fol. i. p. 90. 
where, on a piece of moſaic work, ſaid to be of the fifth cen- 
tury, ſome lamps are repreſented hanging over a door. 

+ J. Light Elada, lib. ii, cap. 3, in the edition of his works 
Antwerp 1637, 3 vol. fol. p. 234, Kippingii Autiguit. Rom. 
Lugd. Bat. 1713. 8yo. p. 189. 

this 
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this city, in the beginning of the ſixteenth cen- 
tury, was much infeſted with ſtreet robbers and 
incendiaries, the inhabitants were, from time to 
time, ordered to keep lights burning, after nine 
in the evening, before the windows of all the 
houſes which fronted the ſtreet. This order was 
iſſued in the year 1524, and renewed in 1526 and 
1553*; but in the month of October 1 558, fallots 
were erected at the corners of the ſtreets, or, when 
the ſtreet was ſo long that it could not be lighted 
by one, three were erected in three different parts 
of it. Theſe lights had, in a certain meaſure, a 
reſemblance to thoſe uſed in ſome mines ; for we 
are told, in the Grand Vocabulaire, Frangois þ, 
that Felt is a large vaſe filled with pitch, roſin 
and other combyſtibles, employed in the king's 
palace and houſes of princes to light the courts. 
At that period there were in Paris 912 ſtreets; 
ſo that the number of lights then yſed muſt 

have been leſs than 2736 4. | 


In the month of November, the ſame year, 


This order may be ſeen in that large and elegant work, 
entitled, Hiftoire de la Ville de Paris, compaſee par D. Michel 
Felibien, reveue, qugmentte et miſe d jour par D. Guy-Alexis 
Lobineau, Paris 1725. Five large volumes in folio, with many 
Fam See vol, ii. PP+ 951 977, and vol. iy. PP» 648, 676, 
764: 

+ Paris 1950. x. p. 265. 


theſe. 
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theſe lights were changed for lanterns of the like 
kind as thoſe uſed at preſent v. The lighting of 
the ſtreets of Paris continued, however, for a long 
time to be very imperfect, till the abbe Laudati, 
an Italian of the Caraffa family, conceived the 
idea of letting out torches and lanterns for hire. 
In the month of March 1662, he obtained an ex- 
cluſive privilege to this eſtabliſhment for twenty 
years; and he undertook to ere&, at certain 
places, not only in Paris, but alfo in other cities 
of the kingdom, booths or poſts where any perſon 
might hire a link or lantern, or, on paying a cer- 
tain ſam, might be attended through the ſtreets 
by a man bearing a light, He was authoriſed to 
receive from every one who hired a lantern to a 
coach, five ſous, for a quarter of an hour; and 
from every foot-paſſenger three ſous. To prevent 
all diſputes in regard to time, it was ordered that 
2 regulated hour - glaſs ſhould be carried along 
with each lantern ＋. 


Ian 1667, however, the lighting of the- city of 
Paris was put on that footing on which it is at 
prefent. At the ſame time the police was greatly 
improved, and it afterwards ferved as a pattern to 


F - Felibien, ir. p. 786. ; The order ſays ; que au lieu des ſal- 
lots ardens ſeront miſes lanternes ardentes et allumantes. - - - 
+ Felibien, v. p. 191, where the order may be ſeen in which 
forte lanternes and porte-flambeaux d ſuuage ate mentioned, 


moſt 
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moſt of the other cities in Europe. Affairs of 
judicature and thoſe reſpecting the public police, 
inſtead of being committed, as before, to one ma- 
giſtrate, called the Lieutenant civil du preveſt de 
Paris, were by a royal edict, of the month of 
March in the above year, divided between two 
perſons. One of them, who had the management 
of judicial affairs, retained the old title; and tlie 
other, who ſuperintended the police, had that of 
Lieutenant du prevaſt de Paris pour la police, or 
Lieutenant gintral de police. The firſt lieutenant of 
police was Nicholas de Reynie, a man who, ac- 
; cording to the praiſes beſtowed on him by French 
writers, formed an epoch in the hiſtory of modern 
police. In the Hiſtory of Paris, ſo often already 
quoted, he is called an enlightened, upright and 
vigilant magiſtrate, as zealous for the ſervice of 
"the king as for the good of the public, and who 
ſucceeded ſo well in this new office that we may 
ſay, adds the author, it is to him, more than to 
any other, that we are indebted for the good or- 
der which prevails at preſent in Paris. The firſt 
uſeful regulation by which La Reynie rendered a 
ſervice to the police, was that for improving the 
(guet) nigbt watch, and the lighting of the 
ſtreets . I can find no complete account of the 
changes he introduced; but four years 2 that 


vent, r.. b gre en. Paris 
1761, gro. t. i. p. 228. 


4 is, 
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is, on the agd of May, 167t *, an order wat 
made that the lanterns every year ſhould be 
lighted from the 2oth of October till the end of 
March in the year following, and even during 
moon-light z becauſe the latter was of little uſe 
in bad weather, and even in fine weather was not 
ſufficient to light ſome of the moſt dangerous 
ſtreets. | 


Before this period the ſtreets were lighted only 
during the four winter months; and on account 
of the numberleſs atrocities committed in the 
| night-time, when there were no lights, the Pari- 
ſians offered to contribute as much money as 
ſhould be ſufficient to defray the expence of keep- 
ing the lamps lighted throughout the whole win- 
ter. The lamps employed by La Reynie were, on 
account of their likeneſs to a bucket, called lan- 
ternes & ſeau Þ, and ſucceeded thoſe invented by 
one Herault, called Janternes 2 cul de. lampe. 


When De Sartines held the office of Lieutenant 
4 police, a premium was offered to whoever 
ſhould diſcover the moſt advantageous means of 
improving the lighting of the ſtreets; and the 
Academy of Sciences were to decide on the dif- 


* Felibien, t. v. p. 213. 

+ Die kunſt auf glas zu malen und glacarbeiten zu verfer- 
tigen; von — Aus dem Franzal. überſetat. Nürnberg 1780. 
470. ii. p. 77. 

ferent 
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ferent plans that might be propoſed. In conſe- 

quence of this offer a journeyman glazier, named 
Goujon, received a premium of 200 livres, and 
Meſſrs. Bailly, le Roy, and Bourgeois de Cha- 
teaublanc 2000 livres. To the laſt- mentioned 
gentleman is aſcribed the invention of the preſent 
reverberating lamps, deſcribed by La Vieil, which 
were introduced in 1766 *. 


In a ſmall work, called an Eſſay on Lanterns, 
by a ſociety of literary men +, which, though 
written to ridicule antiquarian reſearches, and 
certain perſons at Paris, contains ſome authentic 
information reſpecting the lighting of the ſtreets, 
we are told that reverberating lamps were invent- 
ed by an abbe P. who, therefore, ſays the author 
humourouſly, is the ſecond abbe who can boaſt 
of having enlightened the firſt city in the world. 
The ſuperiority of theſe lamps cannot be denied; 
but, beſides their expence, they are attended with 
this diſadvantage when they hang in the middle 
of the ſtreet, that they throw a ſhade over it, ſo 
that one cannot be known by thoſe who paſs. In 
cities alſo where people walk principally in the 
middle of the ſtreets, or where the ſtreets are 
broad, they are not very convenient, and they oc- 


Dictionnaire des origines, vi. p. 34. 
+ Eſſai ſur les Lanternes, par une ſocieté de gens de lettres. 
A Dole 1755. 
caſion 
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caſion a ſtoppage when it is neceſſary to clean 
them. | 


In the year 1421, the lamps in Paris are ſaid to 
have amounted to 5772; but in the Tableau de 
Paris, printed in 1760, the number is reckoned 
to be only 5694, and in the Curiofites de Paris, 
1771, they are ſtated to be 6232. 


In 1777 the road between Paris and Verſailles, 
which 1s about nine miles in length, was lighted 
at the yearly expence of 15000 livres by the ſame 
contractors who lighted Paris. T he city of Nantes 
was lighted the ſame year; and in 1780 had 500 
lamps. Straſburgh began to be lighted in 1779. 


Tf what Maitland ſays in his hiſtory à be true, 
that in the year 1414 an order was iſſued for 
hanging out lanterns to light the ſtreets, and if 
that regulation was continued after the above pe- 
riod, which I very much doubt, then muſt it be 
allowed that London preceded Paris in this uſe- 
ful eſtabliſhment. Maitland refers for his autho- 
rity to Stow's Survey of London ; bur in the edi- 
tion of that work publiſhed in 1633, I find only, 
where a liſt of the magiſtrates is given, the follow- 
ing information: & 1417 Major, Sir Henry Bar- 
ton, ſkinner. This Henry Barton ordained lan- 


* Hiſtory of London. London 176. 2 vol. fol. i. p. 186. 
thorns 
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thorns with lights, to bee hanged out on the win- 
ter evenings, betwixt Hallontide and Candlemaſſe.“ 


Nothing more occurs in the new edition of Strype, 
publiſhed in 1720. 


In the year 1668, when ſeveral regulations were 
made for improving the ſtreets, the Londoners 
were reminded that they ſhould hang out lan- 
terns duly at the accuſtomed time. In the 
year 1690 this order was renewed, and every 
houſekeeper was required to hang out a light or 
lamp, every night, as ſoon as it was dark, be- 
tween Michaelmas and Lady-day; and to keep 
it burning till the hour of twelve at night. In 
the year 1716 it was ordained by an act of com- 
mon council, that all houſe-keepers, whoſe houſes 
fronted any ſtreet, lane, or public paſſage, ſhould, 
in every dark night, that is, every night between 
the ſecond night after every full moon, and the 
ſeventh night after every new moon, ſet or hang 
gut one or more lights, with ſufficient cotton 
wicks, that ſhould continue to burn from ſix 
o'clock at night till eleven o'clock of the ſame 
night, under the penalty of one ſhilling. All 
theſe regulations, however, ſeem to bave been in- 
effectual, owing. to bad management. The city 


* New Hiſtory of London, by John Noorthouck. Lond. 1773. 
4to. p. 233: For the ſafety and peace of the city, all inhabit- 
ants were ordered to hang out candles duly at the accuſtomed 
hour, | 


VOL, 111. Ky * Was 
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was lighted by contract, and the contractors for 
liberty to light it were obliged to pay annually to 
the city the ſum of fix hundred pounds. Beſides, 
the contractors received only fix ſhillings per an- 
num from every houſe-keeper whoſe rent ex- 
ceeded ten pounds; and all perſons who hung 
out a lantern and candle before their houſes 
were exempted from paying towards the public 
lamps. The ſtreets were lighted no more than 
one hundred and feventeen nights ; and as this 
gave great opportunity to thieves and robbers to 
commit depredations in the night-time, the lord 
mayor and common council judged it proper, in 
the year 1736, to apply to parliament for power 
to enable them to light the ſtreets of the city in 
a better manner; and an act was accordingly 
paſſed, by which they were empowered to erect a 
ſufficient number of ſuch ſort of glaſs lamps as 
they ſhould judge proper, and to keep them 
burning from the ſetting to the riſing of the fun 
throughout the year *. Inſtead, therefore, of a 
thouſand lamps, the number was now increaſed to 
4679; but as theſe even were not ſufficient, ſeve- 
ral of the wards made a conſiderable augmenta- 
tion, ſo that the whole could amount to no lefs 
than goõ00. This, however, was not the amount 
of all the lamps in London, but of thoſe in what 
is n es the city and liberties. As this 


5 wa,! i. p. 566. 
s - . diviſion 


On 
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diviſion forms only a fifth part of London, Mait- 
land reckons the whole number of public and pri- 
vate lamps to have been, even at that period, up- 
wards of fifteen thouſand. The time of lighting 
allo, which before had been only 750 hours an- 
nually, was increaſed to five thouſand. In our 
cities of Lower Saxony, the ftreets of which are 
not ſo dark as thoſe of London, the lighting con- 
tinues 1519 hours. 


In the year 1744, owing to the great number 
of robberies committed in the ſtreets during the 
night, it was found neceſſary to apply for an- 
other act of ri to regulate ſtill farther the 
lighting of the city“; and at that period this 
eſtabliſhment was placed upon that footing on 
which it now ſtands, 


The lamps of London, at preſent, are all of 
cryſtal glaſs; each is furniſhed with three wicks 
and they are affixed to poſts placed at the diſtance 
of a certain number of paces from each other. 
They are lighted every day in the year at ſun-ſer. 


Oxford- ſtreet alone is faid to contain more lamps 


than all Paris. The roads, even, ſeven or eight 
miles round London are lighted by ſuch lamps; 
and as theſe roads from the city to different parts 
are very numerous, the lamps ſeen from a little 


(TY Maitland, i. p. 640. 
E e 2 diſtance, 
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diſtance, particularly in the county of Surrey, 
where a great many roads croſs each other, have 
a beautiful and noble effect. Birmingham was 
lighted, for the firſt time, in 1733, with 700 
lamps f. 


FS appears that the ftreets of Amſterdam were 
lighted: by lanterns fo early as 1669; for in the 
month of February that year, the magiſtrates, who 
in 1665 had forbidden the uſe of torches, iſſued an 
order againſt deſtroying the lamp-poſts, to which 
it was cuſtomary to faſlen horſes . This order, as 
well as the inſtructions given to the lamp-lighters 
in 1669, may be found in a work called the Privi- 
leges of the city of Amſterdam. The lanterns 
were not of glaſs, but of horn; for the lamp-lighters 
were ordered, in their inſtructions, to wipe off 
every day the ſmoke of the train- oil which adhered 
to the horn of the lanterns. 


At the Hague an order was iſſued in the month 
of October 1 5 53, that the inhabitants ſhould place 


The above account is taken from Mr. Archenholz ¶ England 
und Italien. Leipzig 1785, 8vo. i. p. 141); but the information 
of this author, on account of his great partiality for England, is 
very doubtful. Compare Nouvelles olſervations ſur I Angleterre, 
par un voyageur ; Paris 1779: though the author of this work 
alſo is not conſidered as altogether free from the ſame fault. 


- + Hutton's Hiftory of Birmingham, 1781, 8vo. p. 99. 


+ Handveſten of te privilegien end octroyen de Stad Amfſtelre- 


dam. Te Amſtelredam 1748, fol. ii. p. 1047. 
I lights 


re» 


ts 
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lights before their doors during dark nights; and 
afterwards ſmall ſtone houſes were erected at the 
corners of the principal ſtreets, in which lights 
were kept burning; but in the year 1678 lamps 
were fixed up in all the ſtreets “. 


The ſtreets of Copenhagen were firſt lighted by 
lamps in 1681 ; and on the 16th of July 1683, 
new regulations were made, by which the plan 


was much improved, as well as that of the night= 
watch +. 


The ſtreets of Rome are not yet lighted. Six- 
tus V was deſirous to introduce this improvement 
in the police, but he met with inſurmountable ob- 
ſtacles. In order however that the benefit of light- 
ing might be enjoyed in ſome meaſure, he ordered 
the number of the lights placed before the images 
of ſaints to be augmented . De la Lande ſays, in 
his Travels, that Venice had been lighted for ſome 
years before the period when he wrote, by 3000 
lamps [. Meſſina d, and Palermo J, in 38 
are both lighted. 

* Beſchryving van ſ\*Graven-Hage ; door Jacob de Riemer. 
In \\Graven-Hage 173, fol. ii. p. 265. 

+ Mr. Gebhardi in Algemeine welthiſtorie, xxxiii. p. 596. 

Lettres Ecrites de Suiſſe, d' Italie, de Sicile et de Malthe; 
en 177/6—78. 

Voyage d'un Frangois par Italie, tom. viii. p. 187. 

$ Lettere del ſignor abate Domenico Seſtini, ſcritte dalla 
Sicilia e dalla Turchia. In Firenze. Four vol. 12mo. vol. i. 216, 


q Riedeſels Reiſe durch Sicilien und Griechenland. Zurich 
1771, 8v0, 


E e 3 Madrid, 
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Madrid, which till lately was the dirtieſt of all 
the capital cities of Europe, is at preſent as well 
lighted as London ®. Valencia in Spain was ſome 
years ago indebted for this improvement toJoachim 
Manuel Fos, then inſpector of the manufacto- 
ries +. Barcelona is lighted alſo 1. Liſbon how- 
ever has no lights. 


The ſtreets of Philadelphia are lighted, and on 
each fide there is a foot=pavement ||. 


In the year 1672, the council of Hamburgh 
made a propoſal to the citizens for lighting the 
ſtreets. The year following this propoſal was ac- 
cepted, but the lamps were not fixed up till twa 
years after, that is to ſay in 1675 f. 


In the year 1679, Berlin had advanced ſo far to- 
wards this improvement, that the inhabitants were 


* See Twiſs and Dalrymple's Travels. 

Ueber Sitten, temperament, alterthiimer und die gerichtshofe 
Spaniens. Aus dem Franzöſiſchen. Leipz. 1781, 2 vol. 8vo. i. 
p- 86, 


: Travels through Spain, by Henry Swinburge. London 
1779, 4to. i 
|| Burnaby's Travels through North America, 


Von Grieſheims Anmerkungen über den tractat, die Stadt 
Hamburg, p. 223. Nucleus receſſuum et conventuum Hamburgen- 
ſum; Altona 1705, fol. art. Lighting. Sammlung der Hamburg i- 
ſchen mandate, befeble u. ſ. vu. vol. i. p. 321, and ii. p. 584; where 
may be found the rigid inſtructions given to the lamp · lighters 
and thoſe who had the care of the lamps, | 


obliged 


LIGHTING OF STREETS, 423 


obliged in turns to hang out a lantern with a light 
at every third houſe. In 1682, the elector Frede- 
rick William cauſed lamp-poſts with lamps to be 
erected, notwithſtanding the oppoſition made by 
the inhabitants on account of the expence. In a 
petition which they preſented in 1680, they ſtated 
that the lamps coſt 5000 dollars, and that 3000 
were required yearly to keep them lighted. At 
preſent Berlin bas 2354 lamps, which are kept 
lighted from September till May, and at the king's 
expence. Potſdam has 390 *. 


Vienna began to be lighted in the year 1687. 
The lights were hung out in the evening on a ſig- 
nal given by the fire-bell +. In 1704, lamps were 
introduced; but at firſt the light which they afford- 
ed was very imperfect, as the lamps burned badly, 
and becauſe, to ſave the expence of lamp-lighters, 
every houſekeeper was obliged daily to remove the 
empty lamps, to carry them to the lamp-office to 
be filled, and to light them again on a ſignal given 
with a bell. In 1776, the lamps, which before 
amounted to 2000, were increaſed to 3000, and a 
contract was entered into for lighting them at the 
rate of 30,000 florins. Theſe lamps were invented 
by counſellor Sonnenfels, and amount now to 


* Nicolai Berſchreibung von Berlin und Potſdam, p. 308, 
971. Pp | 
+ Codex Auſtriacus. Vienna 1704, fol. p. 514 ; and Supple- 
ment, i. P+ 993» 
E e 4 3445. 
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3445 *. They are made of white glaſs, in a glo- 
bular-form, and have a covering of tin plate, paint- 
ed red on the outſide and poliſhed within. They 
are ſupported by lamp- irons, fixed in the houſes at 
the height of fifteen feet from the earth. Each lan- 
tern is only ſixteen paces diſtant from the other, ſo 
that the ſtreets are completely illuminated. They 
are kept lighted both ſummer and winter, whether 
the moon ſhines or not; and this is more neceſlary 
at Vienna than any where elſe, on account of the 
height of the houſes and the narrowneſs and crook- 
edneſs of the ſtreets. The lamp-lighters wear an 
uniform, and are under military diſcipline. In 
1783, the yearly expence of the lamps was eſti- 
mated at only 17, ooo florins . | 


Leipzig was lighted in 1702, and Drefden in 
1705 F. In 1766, the number of lamps at the 
latter amounted only to 728, for the lighting of 
which oil of rape-ſeed was employed. 


In Caſſel the ſtreets began to be lighted under 
the landgrave Charles, in 1721; but as regulations 
were not made ſufficient to ſupport this improve- 
ment, it was at length dropped. It was however 

* Neueſte beſchreibung aller 'merkwurdigkeiten Wiens. 
Wien 1779, 8vo. p. 14. 

+ Nicolai Beſchreibung einer reiſe, iii. p. 212, 214- 
+ The regulations may be found in Codex Auguſicus, i. p. 1721, 
1727. See allo Schmieders Policey von Sachſen, p. 315. 
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revived in 1748 *, and in 1778 the number of the 


lamps was increaſed to 1013, beſides thoſe at the 
landgrave's palace. 


Hanover was lighted in 1696, Halle in 1728 f, 
and Gottingen in 1735. Brunſwick ſince 1765 
has had 1565 lamps ||. Zurich has been lighted 


fince 1778, but the lamps are very few in num- 
ber 8. 


NIGHT-WATCH, 


Tre eſtabliſhment of thoſe people who are 
obliged to keep watch in the ſtreets of cities during 
the night, belongs to the oldeſt regulations of po- 
lice. Such watchmen are mentioned in the Song 
of Solomon, and they occur alſo in the book of 


Schminke, Beſchreibung der refidenz-ſtadt Caſſel, 1767, 
Bvo. p. 329 · 


+ Du Plat, Situations- riſſe der chauſſeen des Churfürſtenth. 
Brunſchw. Luneb. Hannover 1780, 4to. i. p. 71. 
+ Von Dreyhaupts Beſchreibung des Saalkreiſes, ii. p. 379. 


| Brunſchw. Intelligenz-Blatt, 1785. Handbuch fiir kaufleute, 
3784, p- 18, 


$ Anth. Werdmuller, Memorabilia Tigurina, oder Merkwiir- 
digkeiten der Stadt Zürich. 1780, qto. i. p. 350. 


Pſalms. 
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Pſalms *. Athens, and other cities of Greece, 
had at leaſt ſentinels poſted in various parts; and 
ſome of the 7/beſmotbete were obliged to viſit them 
from time to time, in order to keep them to their 
duty +. At Rome there were friumviri nournt, 
cobortes vigilum, &c. 4 


The object of all theſe inſtitutions ſeems to have 
been rather the prevention of fires than the guard- 


The watchmen that go about the city found me: to whom I | 
ſaid, Saw ye him whom my foul loveth? Song of Solomon, chap. iii. 
ver. 3. The watchmen that went about the city found me, they 
ſmote me, they wounded me; the keepers of the walls took away 
my veil. Bid. chap. v. ver. 7. Except the Lord build the houſe, 
they labour in vain that build it: except the Lord keep the city, 
the watchman watcheth but in vain. Pſalm exxvii. ver. 1, 


? They were called x»wy0p9p0; bell-bearers or bellmen, be- 
cauſe, while going the rounds, they gave a ſignal with their bells, 
which the ſentinæls were obliged immediately to anſwer. Seg the 
Scholiaſts on the Aves of Ariſtophanes, ver. 841, whoſe words 
have been inſerted by Varinus in his Dictionnary, p. 461. To 
the ſame claſs belong the Teg-To\o; my ToAy PrARTTOTE; in Pol- 
lux, viii. cap. 9, 105, where ſome however read x«pay, Dio Caſſius, 
lib. liv. 4. p. 733, ſays : The watchmen in the different quarters 
of the city have ſmall bells, that they may make ſignals to each 
other when they think proper. Oi rag ounce; wituy Prangorateg, 
xwFwyPopouriy, des TNLAASIELY c d ντν Bevanduor d Le; The 
bells therefore did not ſerve for announcing the hours, as ſome 
have imagined. 


| 4 See Crufii Comment. de noe, cap. 5, in Sallengre, Theſaur. antiq, 
ii. p. 836, and C. Ch. Heubach, Comment. de politia Romanorum, 

Gottingæ 1791, 4to. p. 54, 72. 
ing 
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ing againft nocturnal alarms or danger; though in 
the courſe of time attention was paid to theſe alſo. 
When Auguſtus wiſhed to ſtrengthen the night- 
watch, for the purpoſe of ſuppreſſing nocturnal 
commotions, he uſed as a pretext the apprehenſion 
of fires only *. The regulations reſpecting theſe 
watchmen, and the diſcipline to which they were 
ſubjected, were almoſt the ſame as thoſe for night- 
ſentinels in camps during the time of war; but it 
does not appear that the night-watchmen in cities 
were obliged to prove their preſence and vigilance 
by ſinging, calling out, or by any other means. 
Signals were made by the patroles alone, with bells, 
when the watchmen wiſhed to ſay any thing to each 
other, Singing by ſentinels, in time of war, was 
cuſtomary, at leaſt among ſome nations ; but in all 


probability that practice was not common in the 
time of peace . 


Calling out the hours ſeems to have been firſt 
practiſed after the erection of city gates, and, in 


* We read in Caſſiodorus the orders given to a prefefus vi- 
gilum on his appointment. It was ſaid to him: Eris ſecuritas ſo- 
porantium, munimen domorum, tutela clauſtrorum, diſcuſſor 
obſcurus, arbiter ſilentioſus, cui fallere inſidiantes fas eſt, et de- 
cipere gloria. Var. vii. 7. 

+ The Perſian ſentinels ſung in this manner when they were 
ſurpriſed in the city by the Romans. Ammianus Marcell. xxiv. 15: 
Obtruncarunt vigiles omnes, ex uſu moris gentici juſtitiam felici- 


tatemque regis ſui canoris vocibus extollentes. We read the ſame 
account in Zofimws, iii. 22. p. 308. 


my 
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my opinion, to have taken its riſe in Germany ; 
though indeed it muſt be allowed that ſuch a re- 
gulation would have been very uſeful in ancient 
Rome, where there were no clocks, and where 
people had nothing in their houſes to announce 
the hours in the night-time. During the day, peo- 
ple could know the hours after water-clocks had 
been conſtrued at the public expence, and placed 
in open buildings erected in various parts of the 
city. The caſe ſeems to have been the ſame in 
Greece; and rich families kept particular ſervants, 
both male and female, whoſe buſineſs it was to an- 
nounce to their maſters and miſtreſſes certain pe- 
riods of the day, as pointed out by the city clocks. 
Theſe ſervants conſiſted principally of boys and 
young girls, the latter being deſtined to attend on 
the ladies. It appears however, that in the courſe 
of time water-clocks were kept alſo in the palaces 
of the great: at any rate Trimalchio, the celebtat- 
ed voluptuary, mentioned in Petronius, had one 
in his dining · room, and a ſervant ſtationed near it 
to proclaim the progreſs of the hours, that his maſ- 
ter might know how much of his liſetime was ſpent; 
for he did not wiſh to loſe a ſingle moment without 
enjoying pleaſure *. 


I have not read every thing that has been writ- 
20 Trimalchio, lantiffimus homo, horologium in triclinio, et 


buccinatorem habet ſubornatum, uti. ſubinde ſciat, quantum de 
vita perdiderit. Cap. xxvi. p. 62, 


ten 
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ten by others on the diviſion of time among the 
ancients; but after the reſearches I have made, I 
mult confeſs that I do not know whether the hours 
were announced in the night-time to thoſe who 
wiſhed and had occaſion to know them. There 
were then no clocks which {truck the hours, as has 
been already faid ; and as water-clocks were both 
ſcarce and expenſive, they could not be procured 
by labouring people, to whom it was of moſt im- 
portance to be acquainted with the progreſs of 
time *. It would therefore have been an uſeful 
and neceſſary regulation to have cauſed the watch- 
men in the ſtreets to proclaim the hours, which 
they could have known from the public water- 
clocks, by blowing a horn, or by calling out. 


It appears however, that people mult have been 
ſoon led to ſuch an inſtitution, becauſe the above 
methods had been long practiſed in war. The 
periods for mounting guard were determined by 
water-clocks; at each watch a horn was blown, and 
every one could by this ſignal know the hour of 


That the ſervants in many houſes were wakened by the 
ringing of a bell, appears from what Lucian ſays in his treatiſe, 
De tis qui mercede conduãi in divitum ſamiliis vivunt, cap. xxiv. 
P- 245, and cap. xxxi. p. 254, edition of Deux-Ponts, vol. iii. v. 
xuJwn F ava gag. ad tintinnabuli ſonum ſurgens. It does not how- 
ever follow, that there were then ftriking or alarm-clocks, as ſome 
have thence concluded. See Magius De tintinnabulis, cap, 6, in 
Sallengre, Th:ſaurus antiquit. ii. p. 1177. 


the 
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the night *; but I have met with no proof that 
theſe regulations were eſtabliſhed in cities during 
the ume of peace, though many modern writers 

have 


© Vegetius Do te milit. iii. 8: In quatuor partes ad clepſydram 
ſunt diviſæ vigiliz, ut non amplius quam tribus horis nocturnis 
neceſſe ſit vigilare. That Czſar had ſuch clocks, may be con- 
cluded from the obſervation which he makes in his Commentaries 
on the length of the day in the iſlands near Ireland: Nos nihil de 
eo pereunctationibus reperiebamus, niſi certis ex aqua menſuris, 
breviores eſſe noctes, quam in continente, videbamus, Maternus, 
in Rimiſche alterthimer, iii. p. 47, endeavours to prove by what 
Suetonius relates of Domitian, cap, 16, that this prince had in his 
palace neither a ſun-dial nor a water-clock. But what kind of a 
proof! Domitian aſked what the hour was, and ſome one anſwer- 
ed, the ſixth. Such inſignificant dia probantia have been baniſh- 
ed from philoſophy by the moderns, and ought they not to be 
baniſhed from antiquities likewiſe? The often-quoted paſſage alſo 
of Valerius Maximus, vui,7, 5, proves nothing, unleſs we firſt adopt 
the amendment of Green. Carneades, it is ſaid, was ſo engaged in 
the ſtudy of philoſophy, that he would have forgot his meals had 
not Meliſſa put him in mind of them. Green reads monitriæ dumeſ- 
tica ; but Valerius ſays Melia, quam uxoris loco habebat. See Greenii 
Lib. de ruſticut. Roman. cap.g, in Sallengre, Theſaurus antiq. Rom. i. 
p. 721. A paſſage likewiſe in Pliny's Epiltles, iii. 1. p. 181 ; Ui 
Bora balinei nunciata e, does not properly prove that it alludes 
to one of thoſe boys who announced the hours. That ſuch ſer- 
vants however were kept, is evident from the undoubted teſti_ 
mony of various authors. Martial, viii. ep. 67 : Horas quinque 
puer nondum tibi nunciat. Juven. Sat. x. 216. Seneca De brevit. 
vile, c. 12. Atciphron, Epiſt. lib. iii. p. 282: Theocares non 
prius occupat torum, niſi ei ſervus accurrens indicat ſextam eſſe. 
Still ſtronger is a paſſage of Sidon. Apollin. ii, ep. g. p. 120: Ecce 
et ab archimagiro adventans, qui tempus inſtare curandi corpora 
oommoneret. Quem quidem nuncium per ſpatia clepſydrarum 

| horarum 
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have not heſitated to refer to the night- watch in 
cities what alludes only to nocturnal guards in the 
time of war *. On the contrary, I am ſtill more 
ſtrongly inclined to think, that ancient Rome was 
entirely deſtitute of ſuch. a police eſtabliſhmene. 
The bells borne by the night watchmen were uſed 
only by the patroles, as we are expreſsly told, or 
to give ſignals upon extraordinary occaſions, ſuch 
as that of a fire, or when any violence had been 
committed. Cicero, comparing the life of a civil 
with that of a military officer, ſays, « The former 
is awaked by the crowing of the cock, and' the lat- 
ter by the ſound of the trumpet.” The former 
therefore had no other means of knowing the 
hours of the night but by attending to the noiſe 
made by that animal + An ancient 1 ſays, 


W incrementa ſervantem probabat eamprtenteg. A paſ- 
 fage in the thirteenth epiflle of the ſame book, p. 138, belongs 
alſo to this ſubject: Cujus ſpatia vitz fic cuſtodiebantur, ut 
per horarum diſpoſitas clepſydras explicarentur. That there 
were maid-ſervants for announcing the hours is proved by Heſy- 
chius : Tsn7pia d TXptynnoce Tay war THIS TERTHPLEVELG» 

To night-watching in the time of war the following paſſages 
allude: Properi. iv. 4.62: Et jam quarta canit venturam'buccina 
lucem. Silixs Ital. vii. 155: Mediam ſomni cum buccina notem 
divideret, Livius, vii. 35. p. Go: Ubi ſecundæ vigiliz buccina 
datum ſignum eſſet. Seneca, Thycft. v. 798: Tertia miſit buccina 
ſignum. 

+ Vigilas tu de nocte, ut tuis conſultoribus reſpondeas; ; ille ut 
eo, quo intendit, mature cum exercitu perveniat. Te gallorum, 
illum buccinarum cantus exſuſcitat. Cic. Orat. pro Muræna, 


22, 
Na 7 dhat 


— — — 


— 


432 HISTOR Y- or INVENTIONS, 

that the cock is the trumpeter which awakens peo- 
ple in the time of peace *®. The ancients indeed 
underſtood much better than the vulgar at preſent, 
who are already too much accuſtomed to clocks, 
how to determine the periods of the night by ob- 
ſerving the ſtars; but here I am ſpeaking of capi- 
tal cities, and in theſe people are not very fond of 
quitting their beds to look ar the _— which are 
not ay to be ſeen. 


| Without entering into farther reſcarches ref] pect- 
ing watchmen among the ancient Greeks and Ro- 
mans, 1 ſhall prove, by ſuch teſtimonies as I am 
acquainted with, chat the police eſtabliſhment of 
which J ſpeak, is more modern in our cities than 
one might ſuppoſe. But I muſt except Paris ; for 
it appears that night- watching was eſtabliſhed there, 


as at Rome, in the commencement of its monarchy. 
De la Mare f quotes the ordinances on this ſub- 


je& of Clothaire II, in the year 595, of Charle- 
magne, and of the following periods. At. firſt the 
citizens were obliged to keep watch in turns, under 
the command of a miles gueti, who was called alſo 
chevalier. The French writers remark on this 
circumſtance, that the term guet, which occurs in 


Heinſius ſays in his annotations to S“. Tal. vii. 155: Hane 
tubam (Eallcinium) intelligit in Fragmentis Lyricorum poeta 
ille, qui pacis tempore gallum ſolam tubam eſſe ait. That paſ- 
ſage however I hare not been able to find. 


t Traits de la police, vol. i. in the Index under the word Guet, 
0 the 


© 
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the oldeſt 'ordinances, was formed from the Ger- 
man words wacbe, wacht, the guard, or watch'; 
and in like manner ſeveral other ancient German 
military terms, ſuch as bivouac, landſquenet, &c. * 
have been retained in the French language. In the 
courſe of time, when general tranquillity prevail- 
ed, a cuſtom was gradually introduced of avoiding 
the duty' of watching by paying a certain ſum of 
money, until at length permanent compagnies de 
guet were eſtabliſhed in Paris, Lyons, Orleans, and 
afterwards in other cities. 


If Tam not miſtaken, the eſtabliſhment of ſingle 
watchmen, who go through the ſtreets and call out 
the hours, is peculiar to Germany, and was copied 
only in modern times by our neighbours. The 
antiquity of it however I will not venture to deter- 
mine. At Berlin, the elector John George ap- 
pointed watchmen in the year 1588 +; but in 1677 
there were none in that capital, and the city officers 
were obliged to call out the hours 1. Montagne, 
during his travels in 1580, thought the calling out 
of the night · watch in the German cities a very 


* Bivouge, from the German beiwvacht, is an additional night- 
guard during a fiege, or when an army is eneamped near the 
enemy, Lanſquenets were German foldiers added by Charles VIII 
of France to his infantry, and who were continued in the Freach 
army till Francis I introduced his legions. -'Txans.. * 

+ Nicolai Beſchreibung von Berlin, i. p. 38. 

} Ibid. p. 49. | 6 1 

VOL, 111, Ff h ſingular 
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ſingular cuſtom. The watchmen,” ſays he, 
cc vent about the houſes in the night-time, not ſo 
much on account of thieves as on account of fires 
and other alarms. When the clocks ſtruck, the 
one was obliged to call out aloud to the other, and 
to aſk what it was o'clock, and then to wiſh him a 
good night *.” This circumſtance he remarks 
alſo when ſpeaking of Inſpruck. Mabillon like- 
wiſe, who made a literary tour through Germany, 
deſcribes calling out the hours as a practice alto- 
gether peculiar to that country . 


The horn of our watchmen ſeems to be the 
Zuccina of the ancients, which, as we know, was at 
firſt an ox's horn, though it was afterwards made 
of metal 1. Rattles, which are moſt proper for 


Reiſen. Halle 1777, 2 vol. 8 vo. i. p. 172 and 237. 


f Mure primum obſervavimus, quod in omnibus ferme Ger- 
mania locis obſervatur, ut unus famulorum propter incendii peri- 
culum noctu excubias agat, et fingulis ab ignitegio horis, id eſt ab 
hora octara in hyeme, nona in æſtate, quedam verba variis in 
locis proclamet, ut ſe vigilem probet. Audite quid dicturus ſim, 
inquit ille in æſtate hora nona, inſonat hora nona, extinguite lu- 
men et ignem, ut nos Deus cum Maria tutetur. In aliis horis 
ſiguificat, talem inſonuiſſe horam. Id fit, inquam, propter in- 
erndii periculum, quod in Germania partibus maximum eſt, 
quoniam abietinis lignis fere omnia conſtant, ut etiam in pleriſ- 
que locis pro tegulis ſunt aſſeres abiegni. 3 
burgi 1727, bro. p. 26. 


+ Lipfiue De milit. Rom. iv. 10. p. 198. Bochart, Hierozoic. i. 
p- 317 and 426. 
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cities, as horns are for villages, ſeem to be of later 
invention . The common form, Hear, my maſ- 
ters, and let me tell you,“ is very old. I am not the 
only perſon to whom chis queſtion has oecurred, 
why it ſhould not rather be Ye people or citi- 
zens.“ The chancellor von Ludwig deduces it 
from the Romans, who, as he ſays, were more li- 
beral with the word Maſter, like our neighbours 
with Meſſieurs, than the old Germans ; but the 
Roman watchmen did not call out, nor yet do the 
French at preſent. If I may be allowed a conjec- 
ture on ſo trifling an object, I ſhould fay that the 
city ſervants or beadles were the firſt perſons ap- 
pointed to call out the hours, as was the caſe at 
Berlin. Theſe therefore called out to their maſters, 
and © Our maſters” is ſtill the uſual appellation 
given to the magiſtrates in old cities, particularly in 
the Empire, and in Swiſſerland. At Gottingen the 
ancient form was aboliſhed in the year 1791, and 
the watchmen call out now, * The clock has ſtruck 
ren, it is ten o'clock,” 


From the name of this inſtrument, called in ſome places of 
Germany a ratel, aroie the appellation of ratekvache, which was 
eſtabliſhed at Hamburgh in 1671. In the Dutch language the 

words ratel, ratelaar, ratelen, ratelmann, ratehwagiet (a * 


watchman) are quite common. 


1 Gelehrte anzeigen. Halle 1743, 4t0. 1. p. 488. The author 


refers to Seneca, epiſt. 3: Quem IPD NICE TUE IS non ſuc- 
mg 24-3 0-9 e 


Ff 2 Watchmen 
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Watchmen who were ſtationed on ſteeples by 
day as well as by night, and who, every time the 
elock ſtruck, were obliged to give a proof of their 
vigilance by blowing a horn, ſeem to have been 
eſtabliſhed on a permanent footing, firſt in Ger- 
many, and perhaps before watchmen in the ſtreets, 
In England, there are none of theſe watchmen * ; 
and in general they are very rare beyond the boun- 
daries of Germany. That watchmen were poſted 
on the tops of towers, in the earlieſt ages, to look 
out for the approach of an enemy, is well known, 
and has been ſufficiently proved by Faber, my 
friend and former pupil +. - In the times of feudal 
diſſenſion, when one chief, if he called in any aſſiſt- 


ance, could often do a great deal of hurt to a large 


city, either by plundering and burning the ſuburbs 
and neighbouring villages, or by drivihg away the 
cattle of the citizens, and aitacking ſingle travel- 
lers , ſuch precaution was more neceflary than at 
preſent. The nobility therefore kept in their 
ſtrong caſtles watchmen, ſtationed on towers; and 
this practice prevailed in other countries beſides 
HE. and Burgundy ||, Tt ae 7 the laws 


of 
* Phyſikal econom.  biblioth. v. p. 294. | way 
4 Archzologie der Hebrier. Halle 1773, Bro. i. p. 181. ; 
1 Thoſe who have read ancient annaliſts muſt recollect many 


| Jaftances, of this kind ; but at all events they may be found by 


recurring to Yor Falkenflein's Hiftorie van Erfurt. 
| This is proved by profeſſor Fiſcher in Sitten der Europict 


in 
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of Wales, that a watchman with a horn was kept 
in the king's, palace *.,,; The German princes bad 
in their caſtles, at any rate in the ſixteenth century, 
tower-watchmen, who were obliged to blow a horn 
every morning and evening . 5 


At firſt, the citizens themſelves were obliged to 
keep watch in turns on the church-ſteeples, as well 
as at the town- gates; as may be ſeen i in a police - 
ordinance of the city of Einbeck] in the year 1373. 
It was the duty of theſe watchmen, eſpecially 
where there were no town clocks, to announce 
certain periods, ſuch as thoſe of opening and ſhut- 
ting the city-gates ||, The idea of giving orders 
im finfien jabrbunderte. Frankf. 1784, 8vo, p. 96. from the 
teſtimony of Richard Stanihurft in De rebus i in Hibernia cat 
Hb. i i. Þ- 33, and from other works. 11 

+ Latte Willie, | Lond; 1440, feln „„ 
1 In Mcivers and Spittlers Hifloriſches magazin, i. p. 45, wen- 
tion is made, in a letter of a landgrave, dated 1561, oſa tower: 


watchman, who was obliged to * his horn 1 caltle morny 
ing and evening. 


evi 
durch 8 Erfurt pon th fol. _ vi. p. 106. The = 
whoſe turn it was to watch at the gates, was obliged to perform 
the duty bimfelf, or to cauſe it to be performed by a fuffictent 
young citizen, Thoſe who attended to trade, and neglected ihe 
watch, paid for every omiſſion one mark toi the council. Phe 
caſe, was, the ſame with the watch on the tower e 

A; 33 iplomatiſche geting vom —_— for 
Rach Weg, p. 255 62. 4 


9 renne to 


1 
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to theſe watchmen to attend not only to danger 
from the enemy but from fire alſo, and, after the 
introduction of public clocks, to prove their vigi- 
lance by making a ſignal with their horn, muſt have 
naturally occurred; and the utility of this regula. 
tion was. ſo important that watchmen on ſteeples 
were retained even when cities, by the prevalence 
of peace, had no occaſion to be apprehenſive of 
hoſtile incurſions, 


- Aﬀeer this period perſons were oF ADP for the 
particular purpoſe of watching; and ſmall apart- 
ments were conſtructed for them in the ſteeples. 
At firſt they were allowed to have their wives with 
them; but this was ſometimes prohibited, becauſe 
a profanation of the church was apprehended, In 
moſt, if not in all, cities, the town-piper, ar, as we 
ſay at preſent, town-muſician was appointed ſteeple- 
watchman ; and lodgings were aſſigned to him in 
the ſteeple ; but, in the courſe of time, as theſe 
were too high and too inconvenient, a houſe was 
given him near the church, and he was allowed to 
ſend one of his ſervants or domeſtics to keep watch 
in his ſtead, This is the caſe ſtill at Gottingen. 
The city muſician was called formerly the haugmann, 
which name is ſtill retained here as well as at the 
Hartz, in Halle, and ſeveral other places ; and 
the ſteeple in which he uſed to dwell and keep 
watch was called the bausmann's thurm *. Theſe 

eſtabliſh. 


* Sticbritz Auszug aus Von Dreyhaupts Beſchreibung des Saal. 
Creyſes · 
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eſtabliſhments, however, were not general; and 
were not every where formed at a period equally 


early, as will be ſhewn by the proofs which I . 
here adduce. 


If we can credit an Arabian author, whoſe Tra- 
vels were publiſhed by Renaudot, the Chineſe. 
were accuſtomed, ſo early as the ninth century, to 
have watchmen poſted on towers, who announced 
the hours of the day as well as of the night, by 
ſtriking or beating upon a ſuſpended board ®. 
Marcus Paulus, who, in the thirteenth century, 
travelled through Tartary and China, confirms 
this account; at leaſt in regard to a city which he 
calls Quinſai, though he ſays that ſignals were 


Creyſes, Halle 1773, 8v0, ii. p. 44. Friſch, Teutſches-Worter- 
Buch. Zeitfuchs, Stolbergiſche hiftorie ; Frankf. 1719, 4to. p. 59- 
Vulpius, Magdeburgiſche geſchichte, 17032, 4to. p. 300. Vulpius, 
Värſeburg 1700, 4to. p. 33 and 37. In the Berlin police ordi- 
nance of the year 1580, which may be found in Kizfters Alte 

1. n. Berlin, iii. p. 353, it was ordered that the rathe-thurn oder 


baurmann, ſteeple watchman or city muſician, ſhould attend at 


weddings with muſic for the accuſtomed pay, but only till the 
hour of nine at night, in order that he might then blow his horn 
on the ſteeple, and place the night-watch, _ 

* Anciennes relations des Indes et de la. Chine. Paris 1718, 
$vo. p. 25, 192, The eredibility of theſe travels, which are 
highly worthy of attention, has been of late much confirmed in 
Notices des manuſcrits du Roi, i. p. 157» as they were formerly'in 
Memoires de  Acadimie des Inſcriptions, xxxvii. p. 477. Ses alſo 
Meu'el s Bibhoth, hift, ii. 2. p. 117» 


Ff4 given 
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given « only in eaſes of fire and diſturbance v. 

Such boards are uſed in China even at preſent ; 
add in Peter burg che watchmen, who are ſtationed 
at ſingle houſes or in certain parts of the city, are 


accuſtomed to announce the hours by beating on 
4 fulpended plate of iron. Such boards are ſtill 
uled by the Chriſtians in the Levant to aſſemble 
People to divine ſerviee, either becauſe they dare 
not ring bells or are unable to purchaſe them. 
The former is related by Tournefort of the inhabit- 
afits of the Grecian iſlands 1, and the latter by 
Chardin of: the Mingreluns. The like means 
cam! * — 3 pas 11 
3 5 Feit us orjenta]., « edit, Mulleri 1671 A #9. p. 120. 
Ns der reiſen, vit. p. 209. 
97 Flt Atlas Sinenl. 5 p. I7. Matches, o or links; to which 
_ are ſometimes added, are employed in China to point 
'the hours? and theſe are announced by watchmen placed on 
el who beat à Uri. See Algemeine biftorie dur reiſen, vi 
p. 28g, 290 Kempfer i Geſthichte und beſclreibung von Jab. 
ii. P. 28, or the French tranflation Hiſtoire de Fapon, Amſterdam 
—— it: p. 115, here the mention of tmatekes'lh omitted, 
erg's Rg uti Euro Africa, Alu, li, p. 9g: Time is 
dite here hot by clocks or hout-glaffes, but by burning 
matche yl which” are plaited like ropes, and have Knots on them. 
When che match burns to a knot, which marks a particular lapſe 
of time, the hour is annoiinced;' daring the day, by a certain 
number of ſtrokes on the bells in the temples 3 and in the night 
by watchingn> who go rdund and give a like fignal with two 
pieces of board hieb they knook againſt eacli other. 
Voyage du Levant, i. p-. 45, where a figure de given ofads 
mibrument, which ſtill retains the nene. NN by 
Reiſſce onarrpoy and onpayruputs i =—᷑ D 


le tn edition Wo Nia, onde p · * 


were 
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were employed in monaſteries, at the earlieſt pe- 
riods, to give notice of the hours of prayer, and to 
awaken the monks . Mahomet, who in his form 
of worſhip borrowed many things from the Chriſ- 
tians of Syria and Arabia, adopted the ſame me- 
thod of aſſembling the people to prayers; but 
when he remarked that it appeared to his followers 
to favour too much of Chriſtianity, he again intro- 
duced 1 practice of ning out. 


The flneylccenchitgn'! in Ci are” often 
mentioned in the fourteenth and fifteenth century. 
In the year 1351, when the council of Erfurt re- 
newed that police ordinance which was called the 
zuchtbrief, letter of diſcipline, becauſe it kept the 
people in proper ſubjection, it was ordered, beſides 
other regulations in regard to fire, that two watch- 
men ſhould be poſted on every ſteeple 7. A 
watchman of this kind was appointed at Merſe- 
burg and Leiſnig ſo early as the year 1400 fl. In 
the beginning of the ſeventeenth century the tou / n- 
piper of Leiſnig lived ſtill in apartments in the 


A great deal of important information, which is a8 yet too 
little known, has been collected on this ſubject by Reiſke, on 
Conflantini Lib. de ceremoniis ault Bynant. ii. p. 74+ 

TY Von Falkenſteins Hiſtorie yon Erfurt. Er 750 2 * 
gte. I. p. 9. 

t Vulpius, Geſchichte der Stadt Mirleburg. Wa, 
1700, 4to. p. 37. 8 8 

4 Kamprads Leiſnigker chronika. Leiſnig 17 53, _= P. 390. 

ſtæeple. 


| 
| 
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ſteeple. In the year 1563, a church-ſteeple was 
erected in that place, and an apartment built in it 
for a permanent watchman, who was obliged to 
announce the hours every time the clock ſtruck “. 


In the fifteenth century the city of Ulm kept 
permanent watchmen in many of the ſteeples +. 
In the year 1452 a bell was ſuſpended in the tower 
of the cathedral of Franckfort on the Mayn, which 
was to be rung in times of feudal alarm, and all 
the watchmen on the ſteeples were then to blow 
their horns and hoiſt their banners 1. In the year 
1476, a room for the watchman was conſtrued in 
the ſteeple of the church of St. Nicholas ||]. In 
the year 1509, watchmen were kept both on the 
watch-towers and ſteeples, who gave notice by 
firing a muſket when ſtrangers approached, The 
watchman on the tower of the cathedral imme- 
diately announced, by blowing a trumpet, whether 
the ſtrangers were on foot or on horſeback ; and 
at the ſame time hung out a red flag towards the 
quarter in which he obſerved them advancing, 


- * Kamprads Leiſnigker chronica, p. 550, 583. 
In tumi Beate Virginis ſunt ſemper duo cuſtodes, qui mane 
et veſpere tubis conorepant. Ante paucos annos habebant ux- 
ores ſecum ſuperius ; ſed Plebanus modernus cjecit feminas prop- 
ter ecclefize emunitatem ſervandam. Felix Faber in Rerum Sue vie. 
feriptor. Umm 1727, fol. p. 79. a. p. 32. b. 

1 Von Lerſners Chronica von Frankf. i. p. 369 
I Ibid-1. Pp. 6. 

= 4 The 
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The ſame watchman was obliged, likewiſe, to blow 
his horn on an alarm of fire ; and that theſe people 
might be vigilant day and night, both in winter and 
ſummer, the council ſupplied them with fur-cloaks, 
ſeven of which, in the above-mentioned year, 
were purchaſed for ten florins and a half 5. 


la the year 1496, the large clock was put up in 
the ſteeple of Oettingen, and 2 perſon appointed 
to keep watch on it f. In 1580, Montagne was 
much ſurpriſed to find on the ſteeple at Conſtance 
a man who kept watch there continually ; and 


who, on no account, was permitted to come down 
from his ſtation 3. 


——ͤ—ä̃— 


LEAF-SKELETONS. 


Pr ANTS, as well as animals, are organiſed bo- 
dies, and like them their parts may be difſe&ed 
and decompoſed by art; but the anatomy of the 


Von Lerſners Chronica von Frankf. i. p. 374. 

+ This is related in the Octtingiſcbes Geſehichts-almanach, p. 7. 
on the authority of an account in the pariſh-books of Oettingen, 
ſaid to be extracted from an ancient chronicle of that town. The 
author of this almanack, which is now little known, was, as I 
have been told, Schablen, ſuperintendant at Oettingen. I have 
the edition of 2783, with the calendar, It conſis of 232 pages 
in octavo. 

2 Reiſe, i. p. 180. | 
RY ; former 
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ſormer has not been cultivated ſo lomg and with fo 
much zeal and fucceſs as that of animals. Some 
naturaliſts, about the beginning of the laſt century, 
firſt began to make it an object of attention, to 
compate the ſtructure of plants with that of ani- 
mals; and for that purpoſe to employ the micro- 
ſcope. Among theſe, two diſtinguiſhed 8 
in 4 patticolar manner: Marcellus Malpighi “, 

ian ; and Nebemiah Grew A, an Ehgliinas ; J 
who both undertook almoſt the ſame experiments 
and made them known at the fame time; ſo that 
It 1s impoflible to determine which of them was 
the earlieſt. It appears, however, that Grew pub- 
liſhed ſome of his obſervations a little ſooner ; but 
Mal}pight was Prior in making his known in a 
complete manner. But even allowing that the 
one had received hints of the proceſſes of the other, 
they are both entitled to praiſe that each made 


experiments of his own, and from theſe prepared 
9 TIES, which are always more correct the nearer 
Gepe with each other. 
eln 244.4 

Among the various helps towards acquiring a 
knowledge.of the anatomy of plants, one of the 
incipal is the art of reducing to ſkeletons leaves, 
r roots ;"thar is, of freeing them from their 

tofr, t | tender 00 pulpy ao in 950 A nun- 
* Va . te. Bloch. . botan, i i, p- © "A + 


T Ibid, p- 562. iN 
v 4 ner, 


oe” 1 N 
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ner, that one can ſurvey alone their internal, harder 
veſſels in their, entire connection. This may be 
done by expoſing the leaves to decay for ſome. 
time ſoaked. in water, by which means the ſofter, 
parts will be diſſolved, or at leaſt ſeparated from 
the internal harder parts, ſo that one, by carefully 
wiping, preſſing and rinſing them, can obtain the 
latter alone perfectly entire. One will poſſeſs then 
a tiſſue compoſed of innumerable woody ess 
or filaments, which, in a multiplicity of ways, run 
through and interſect each other. By ſufficient 
practice and caution one may detach, from each 
ſide of a leaf, a very thin covering, between which 
lies a delicate web of exceedingly tender veſſels. 
Theſe form a woody net, between the meſhes of 
which fine glandules are diſtributed. This net is 
double, or, at leaſt, can be divided lengthwiſe into 
halves, between which may be obſerved a ſubs 
ſtance that appears as it were to be the marrom of 
the plant. Perſons who are expert often ſucceed 
ſo far, with many leaves, as to "ſeparate the exter- 
nal covering, on both ſides, from the woody net, 
and to ſplit the latter into two, ſo that the whole 
leaf ſeems to be e into four. We as 1 aN 


„ed 1 


22 


| One highs 3 chat — mesa 
ducing leaves to ſkeletons” moſt have been 
known, as one frequently. finds in pohds leaVes 
which have dropped from the. SRELES trees, 
and which by decompoſition, without the aGſhancs 
of 


| 
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of art, have been converted into ſuch a woody net, 
quite perfect and entire. It is however certain, 
that a naturaliſt about the year 2645 firſt con- 
ceived the idea of employing decompoſition for 
the purpoſe of making leaf-ſkeletons, and of aſſiſt- 
ing it by ingenious operations of art. | 
This naturaliſt, Marcus Aurelius Severinus, 
profeſſor of anatomy and ſurgery at Naples, was 


born in 1580, and died of the plague in 1656 *. 


In bis Zaotcmia Democritea, printed in 1645, he 
gave the figure, with a deſcription of a leaf of the 
cus epurtia reduced to a ſkeleton. Of the par- 
ticular proceſs employed to prepare this leaf, the 
figure of which is very coarſe and indiſtinct, be 
gives no account. He ſays only that the ſoft ſub- 
ſtance was fo diffolved that the veſſels or nerves 
alone remained ; and that he had been equally 
ſucceſsful with a leaf of the palm-tree T. A piece 
| of 
» Haller's Biblioth. anatom. i. p. 367, where he is called, im- 
properly, profeſſor of anatomy and botany. 
+ This book was prioted at Nuremberg, in quarto, under the 


inſpeQion of J. George Volkamer, who became acquainted with 


the author during his travels, and had obtained from him the 
manuſcript, in order that it might be publiſhed, The following 
paſſage occurs, p. 63: E foliis mihi, quod admiratione digniffimum 
obtigit, eſt folium ficus opuntiz,, reſolutum parte carnoſa, re 
tantummodo venis aut nervia, fi fic vocandi ſunt. In p. 65, 
e author ſays : Ita non diffimilis venarum vegetabilium, et ſen- 
tientium omnium uſus eſt ct fabricatio, poſt hanc plantam ſecun- 
N eſt opificio folium, quod primoribus intereſt ſoliis palme. 


Carne 
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of a leaf of the Ake kind he ſent, by Thomas Bar- 
tholin, to Olaus Wormius, who cauſed it to be 
.engraved on copper, in a much nexter manner, 
without ſaying any thing of the method in which 
it had been prepared . The proceſs Severin 
kept ſecret; but he communicated it to Bartholin, 
in a letter, on the 25th of February, 1645, on con- 
dition that he would diſcloſe it to no one 4. At 
that period, however, it excited vety little atten- 
tion; and was ſoon forgotten, though in the year 
1685 one Gabriel Clauder made known that he 
had reduced vine-leaves, the calyx of the winter 
cherry, and a root of hemlock, to a net or tiſſue by 
burying them in ſand during the heat of ſummer, 
and hanging them up ſome months in the open 
air till they were completely dried . 


Carne enim ſua reſolutum rectis ſecundum corpus fibris ac tranſ- 
verſis contextum eſt ſic, ut ſtamina duplicia linteorum pannorum 
referat. 

* Muſeum Wormianum. Lugd. Bat. 1666, fol. p. 149. 

+ Bartholini Epiftolarum medicinal. centuria i. Hage Com. 
1740, 8vo. p. 269. The following are the words of Severin, 
who ſeems, indeed, not to have been able to expreſs himſelf in a 
very clear manner: Verum me ineptum ! quid preterieram opun- 
tii folii reſolutionem artificioſam ? Parabitur hzc porro ſimplicĩ 
tabefactu per affuſam uberem aquam, tamdiu complexuram, dum 
-fibris lignea duritie veſtibilibus omnis exſolyatur carnea portĩo. 
Que tibi ars ad analyſes pleraſque felici ſoli ſervator, nulli pre- 
terquam Achati revelanda. Fuit huic'fabrice opificium div inum 
in Dendranatome mea parva, apud Zobtomiam, enarratum. 

t Ephemerid. Nat, Curioſ. dec. 2. an. 4. p. 285. 


1 . 
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This art was conſidered: to be of much more im- 
portance hen it was again revived by the well- 
known Dutchman, Frederick Ruyſch. That na- 
turaliſt found means to conduct all his undertakings 
and labours in ſuch a manner, as to excite great 
wonder; but we muſt allow him the merit of hav- 
ing brought the greater part of them to a degree of 
perfection which no one had attained before. By 
the anatomy of animals, in which he was eminently 
ſkilled, he was led to the diſſection of plants; and 
as it ſeemed impoſſible to fill their tender veſſels, 
like thoſe of animals, with a coloured ſolid ſub- 
ſtance , he fell upon a method of ſeparating the 
hard parts from the ic and of pe them 

in that en. 


* The a Sir John Hill, an Engliſhman, has proved, 
howerer, in latter times, the poſſibility of injecting a ſubſtamee 
into the veſſcls of plants alſo. He diſſolved ſugar of lead in water, 
ſuſpended in it bits of the fineſt wood, ſo that one-half of them 
was under water and the other above- it, and covered the veſſel 
in which they were placed with an inverted glaſs. At thetend 
of two days he took the bits of wood out, cut. off the part which 
bad been immerſed in the water, dipped them in a warm lye made 
of unſlaked lime and orpiment, like what was uſed formerly for 


Proving wine; and by theſe means the fineſt veſſels, which had 


been before filled with ſugar. of lead, acquired a dark colour, and 
their apertures became much more diſtinct. This proceſs he de- 
ſcribes himſelf in The Confirudion. of Timber, two. editions of 
which, were publiſhed. in the year 1770, one in folio and the 
other in octao. e eee, eee 
P+ 33. x N 4 
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For this purpoſe, he firſt tried a method which 
he had employed, with uncommon ſucceſs, in re- 
gard to the parts of animals. He covered the 
leaves and fruit with inſects, which ate up the ſoft 
or pulpy parts, and left only thoſe that were hard. 
But however well theſe inſets, which he called his 
little aſſiſtants, may have executed their taſk, they 
did not abſtain altogether from the ſolid parts, ſo 
that they never produced a complete ſkeleton. He 
diſmiſſed them, therefore, and endeavoured to ex- 
ecute with his own fingers what he had before 
cauſed the inſects to perform, after he had ſeparat- 
ed the ſoft parts from the hard by decompoſition, 
In this he ſucceeded fo perfectly, that all who ſaw 
his ſkeletons of leaves or fruit were aſtoniſhed at the 
fineneſs of the work, and wiſhed to imitate them, 


I cannot exactly determine the year in which 
Ruyſch began to prepare theſe ſkeletons. Trew 
thinks that it muſt have been when he was in a 
very advanced age, or at any rate after the year 
1718 ; for when he was admitted to Ruyſch's col- 
lection in that year, he obſerved none of theſe cu- 
riofities, Rundmann, however, faw ſome of them 
in his. poſſeſſion in the year 1708 ». At fuſt 
Ruyſch endeavoured to keep the proceſs a ſecret, 
and to evade giving direct anſwers to the queſtions 


* Rariora naturz et artis. Breſlau and Leipſic 1737, fol. 
P · 421. | | 
VOL, 111, e of 


460 HISTORY OF INVEN TIONS, 


of the curious. We are informed by Rundmann, 
that-he attempted to imitate his art by burying 
leaves at the end uf harveſt in the earth, and leav- 
ing them there till the ſpring, by which their ſoft 
parts became ſo tender that he could ſtrip them off 
with the greateſt eaſe. He produced allo the ſame 
effect by boiling them. 


The firſt account which Ruyſch himſelf publiſh- 
ed of his proceſs, was, as far as I know, in the year 
1723. After he had ſufficiently excited the gene- 
ral curioſity, be gave figures of ſome of his vege- 
table ſkeletons, related the whole method of pre- 
paring them, and acknowledged that he had acci- 
dentally met with an imperfect engraviag of a leaf- 
ſkeleton in the Muſeaum of Wormius, which had at 
one time occaſioned much wonder *. It is not 


imprabable 


* Adverſariorum decas tertia. Amſtelod. 1723, 4to. In the 
preface, and p. 8, 9, 11. Neque latere velim artem, qua arcanum 
hoe detegitur. Impono illos explorandos fructus aquæ, donec 
incipiunt putreſcere; deinde vero eos vali figulino immitto, cujus 
fundus planus eſt, ſicque poſitos deglubo lente; excorticatos dein 
diu agito hinc inde per aquam, ut hoc concuſſu ſolvantur a mu- 
tuis complex ibus vaſa, ſimul autem blande lenteque comprimo in- 
ter digitos, donec incipiat diſſolutio fieri. -- - In Muſæo Wormi- 
ano incidi'in imperfetam imaginem partis ſceleti opuntiæ, quod 
doQifiimi etiam viri tune temporis valde mirati ſunt, cujuſque 
meminerunt in ſcriptis ſuis. The many ſmall treatiſes written by 
Ruyſch, which are mentioned in Haller's Biblioth. anat. i. p. 530, 
have, in part, been printed more than once in quarto, but they 
are known under the following general title, which Haller forgot 


to 
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improbable that he knew how the Italian, whom 
he does not mention, though he is mentioned by 
Wormius, and though he muſt certainly have been 
acquainted with his Zootomia, prepared his ſkele- 
tons. I muſt however obſerve, that it is remarked 
by thoſe who knew Ruyſch, that he had read few 


books, and was very little verſed 1 in the literature 


of his nes 


In the year following, Ruyſch aeſeribed more 
articles of the like kind, and gave figures of ' ſome 
pears prepared in this manner *. In 1726, when 
Vater, profeſſor at Wittenberg, expreſſed great aſ- 
toniſhment at the fineneſs of his works, he replied, 
in a letter written in 1727, that he had at firſt 
cauſed them to be executed by inſects, but that he 
then made them himſelf 1 his — He re- 


peated 


to give : Ruyſchis Opera omnia anatomico-medico-chirurgica. Am- 
ſtelod. apud Janfſonio-Waeſsbergios 1721 4to. Then follow 
his various treatiſes with diſlinct title · pages, and the different 
dates when publiſhed. To this collection, which may very con · 
veniently be divided into two volumes, is prefixed Hiforia wite et 
meritorum F. Ruyſchii, auctore J. F. Schreibero. Amftel. 1732. 
At the end there is a complete index to all his writings, Operum 
index locupletiſſimus, conrianates ab Yor. Fw? Arlebout. Amſtel, 
7 {| 

* Curz n eu Theſaurus anatom. omyium penceden- 
dum maximus, 17345 3+ 25, 41, 183, 200, and p. 31, B, tab. i. 

t Abrahami Vateri Epiſt. gratulat. ad Ruyſchium de muſculo 
: . Gg 2 orbiculari, 
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peated the ſame thing alſo in 1728, when he de- 
ſcribed and gave engravings of more of theſe curi- 
ous objects . The progreſs. of this invention is 
related in the ſame manner by Schreiber, in his 
* of Ruiyſch. 


| When the method of 7 cheſe e 
became publicly known, they were ſoon prepared 
by others; ſome of whom made obſervations, which 
were contrary to thoſe of Ruyſch. Among theſe 
in particular, were J. Bapt. Du Hamel, who ſo early 
as the year 1727 deſcribed and illuſtrated with 
elegant engravings the interior conſtruction of a 


orbiculari, 1727. In the anſwer printed along with this letter, 
Ruyſch ſays, p. 16: I have hitherto replied, when aſked how ic 
was poſſible to make fuch fine works: me non effe hujus opificii 
auQorem, ſed ſatellites meos, puta animalcula, quæ tunc tempo- 
ris in uſum revocaveram. Nunc vero illud longe nitidius et ex- 
quiſitius ĩpſemet perago, idque propriis ſatellitibus, nempe pro- 
prĩis digitis. Of employing different kiuds of inſcRs, particularly 
the dermefles, as they are called, for reducing animal and vege- 
table bodies to ſkeletons, Hebenftreit has treated in Program. d: 
vermibur antlomicorum adininiſtris to the Diſputat. de adjumen- 
tis ſanguinisad tor regreſſus, byQualmaltz von Troppaneger; Lipſ. 
1741. * r ſome Free N 
are added. 2 l ot x5! be 

* Curz revorat, {cn Theſaurus anat. poſt curas poſteriores no- 
vus, 1728; in the preface, and alſo No. 40, 60, 72, 81, 89, 115, 
127, 1333 148, and p. 21, No. 4. tab. 1, 3, 3. Some of theſc 
figures, with an account of the book, were inſerted in 4 Eru- 
ditorum, 1729; Febr. p.63. | 
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pear *; Trew +, in whoſe poſſeſſion Keyſler ſaw 
ſuch ſkeletons in 1730 ; P. H. G. Mohring ; 
Seba d; Francis Nicholls ©, an Engliſhman; profeſ- 
for 1 at Gottingen, Ludwig ++, Wal- 
ther 44, Geſner |||, and others. Nicholls ſeems to 
have been the firſt who ſplit the net of an apple or 
a pear-tree leaf into two equal parts, though 
Ruyſch ſplit a leaf of the opuntia into three, four, 
and even five layers, as he himſelf ſays. 


* Memoires de VAcadem, des Sciences, année 1730, 1731, 
1732 ; and tranſlated into Latin in Commercium litter. Norimberg. 
1735+ p. 308; 1736, p. 349; and 1738, p. 6. 

+ Commerc. litter. Norimb, 17 32. p. 73» 

t Reiſe, p. 1197. 

Commerc. Norimb. 1733, p. 37. 


$ Philoſoph. tranſact. 1730, No. ccccxvi. p. 441; and in the 
firſt part of his Th ſaurus. 


I Philoſoph. tranſ. 1730, No. ccccxiv, p. 371. 


*# Ibid, No. cocelxi. p. 789, and No. cecelxiii. p. 796. Com- 
merc. litter, Norimb. 1735, p. 353. Hollmanni Commentat. ſyllage. 
Gottingæ 1765, 4to. p. 109. In p. 120, the year 1727 muſt 
undoubtedly be read inſtead of 1734. The papers of Seba and 
Hollmann may be found tranſlated into Italian inScelta d opuſcoli 
intergſſanti, vol. ix. p. 79. 


tt Inſtituriones regni vegetabil, In the part on "om 
tt Programma de plantarum ſtructura. Lipſ. 1740, 4to. h 5, 6. 


ID iſſertationes phyſice de vegetabilibus, 1740, 1741. Both 
were reprinted at the ſame time with Linnæi Orat. de neceſſitate pe- 
regrinationum intra patriam. Lugd. Bat. 1743, 8vo, 
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In the year 1748, Seligmann, an engraver, be- 

gan to publiſh, in folio plates, figures of ſeveral 
leaves which he had reduced to ſkeletons *. As 
he thought it impoſſible to make drawings ſuffi- 
ciently correct, he took impreſſions from the 
leaves or nets themſelves, with red ink, and in a 
manner which may be ſeen deſcribed in various 
books on the arts. Of the greater part he gave two 
figures, one of the upper and another of the under 
ſide. He promiſed alſo to give figures of the ob- 
jets as magnified by a ſolar microſcope ; and two 
plates were to be delivered monthly, Seligmann 
however died ſoon after, if I am not miſtaken; and 
a lawſuit took place between his heirs, by which 
the whole of the copies printed were arreſted, and 
for this reaſon the work was never completed, and 
is to be found only in a very few libraries. 


Cobres ſays, that eight pages of text, with two 
black, and twenty-nine, red copper-plates, were 
completed. The copy which is in the library of 
our  uniyerſity, has only eight pages of text, 
conſiſting partly of a preface by C. Trew, and 
partly of an account of the. author, printed 


Die nahrung · ge faſſe in den blittern der baume, nach ibrer 
unterſchiedlichen austheilung und zuſammenfiigung, ſo wie ſolche 
die Natur ſelbſt bildet, abgedruckt yon Johann Michael Selig- 
mann, kupferſtecher in Nürnberg. Nurnberg 1748. See Go 
tingiſche Zeitumgen won gelthrten ſachen, 1748, p. 1091. Haller, 
Biblionb. botan, ii. p. 374. Hamburg Magazin, iv. p. 93. Deliciæ 
Coelrgſianæ, p. 653. 


in 
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in Latin and German oppoſite to each other. 
Trew gives a hiſtory of the phyſiology of plants 
and of leaf-ſkeletons ; and Seligmann treats on the 
methods of preparing the latter. The number of 
the plates however is greater than that aſſigned by 
Cobres. The copy which is now before me con- 
tains thirty-three plates, printed in red;and, befides 
theſe, two plates in black, with figures of the objects 
magnified. Of the ſecond plate in red, there is a 
duplicate with this title, Leaves of a bergamot 
pear-tree, the fruit of which are mild ;” but the 
figures in both are not the ſame ; and it appears 
that the author conſidered one of the plates as de- 
fective, and therefore gave another. The leaves 


repreſented in the plates are thoſe of the orange- 


tree, lemon-tree, ſhaddock-tree, butcher's-broom, 
walnut-tree, pear-tree, laurel, lime-tree, ivy, baſ- 
tard-quince or meſpilus, cheſnut-tree, maple-tree, 
holly, willow, white haw-thorn, &c. 


I ſhall take this opportunity of inſerting here 
the hiſtory of the art of raiſing trees from leaves. 
The firſt who made this art known was Agoſtino 
Mandirola, doctor of theology, an Italian mino- 
rite of the Franciſcan order. In a ſmall work 
upon Gardening, which, as I think, was printed 
for the firſt time at Vicenza, in duodecimo, in the 
year 1652, and which was reprinted afterwards in 
various places, he gave an account of his having 
produced trees from the leaves of the cedar and 
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lemon- tree &; but he does not relate this circum- 
ſtance as if he conſidered it to be a great diſco- 


Many editions of this book may be found mentioned in 
Laftri Bibliotheca georgica, p. 79; Halleri Biblioth. botan. i, 
p. 484 ; Bohmeri Bibliath. hiſt. nat. iii. 1. p. 679. That in the 
library of our Univerſity has the following title: Manuale de. 
Giardinieri, dipiſo in tre libri - di F. Agoſtino Mandirola. Ag- 
giuntovi il quatro libro, che dimoftra la qualita e virtu - de fiori 
deferitti in queſto volume. Venetia 1684. 12mo, The account to 
which I allude occurs lib. iii, cap. 5. p. 133. I ſhall tranſcribe 
it entirely, as the original in Germany is exceedingly ſcarce : 
Con un axrtificio ſimile per via di ſtillicidio hd provato piantar le 
foglie di cedri, di limoni e di Gn.ili jn queſto ;:modg ; ho preſo 
un vaſo pieno di buoniſſima terra ſottile e graſſa, pol intorno all 
orificio vi hd poſto le foglie con il gambo ſotto terra tanto che 
reſti mexa la-foglia ſopra; poſcia ho fatto un? orcioletto d'acqua 
che a ftilla inaffiaſſe eſſe foglie, al modo detto di ſopra, aggion- 
gendovi ſempre terra nel ſcavo dell' acqua, et in tal modo hanno 
fatto preſa, e gettato ſuora le vergelette in breve tempo. Ac · 
cording to Laſtri, the lateſt edition was printed at Rovoredo in 
1733. 12mo, In the year 1765 a French tranſlation appeared, 
at Paris, under the title of Manuel du Fardinier - - par li Sieur 
Mandirola, traduit ſur Poriginal Italien par M. C. L. F. Randi, 
455 pages, large duodecimo, To this edition is prefixed a let- 
ter from Mandirola, at Florence, in the year 1764, to the tranſ- 
lator, i in which it is ſaid that the former had ſent him large ad- 
ditions. An evident impoſture ! The firſt book is a literal tranſ- 
lation from the Manuale of Mandirola. What follows is taken, 
as I think, from /nffirufion pour la culture des fleurs, which is 
printed at the end of Quintiny's Fardinier parfait ; but which, 
however, was not written by bim. The French tranſlator has 
entirely omitted the i ingenious account of railing trees from 
leaves. In Haller and Böhmer the French tranſlator is impro- 
perly called Fraudi. 1 muſt remark alſo that Agricola, Munch- 
hauſen and others call the Italian author, erroneouſly, Mjran- 


On 1: 
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very. On the contrary, he appears rather to think 
It a matter of very little importance. His book 
was ſoon tranſlated into German *; and the above 
account was copied by other writers, ſuch as 
Böckler f and Hohberg Þ, who were at that time 
much read. A gardener of Augſburg, as we are 
told by Agricola, was the firſt who imitated this 
experiment, and proved the poſſibility of it to 
others. He is ſaid to have tried it with good ſuc- 
ceſs in the garden of count de Wratiſlau, em- 
baſſador at Ratiſbon from the elector of Bo- 
hemia. | 


But never was this experiment ſo often and ſo 
ſucceſsfully repeated as in the garden of baron de 
Munchhauſen, at Swobber. A young tree was 


obtained there from a leaf of the Linen à Rivo, 


which produced fruit the ſecond year. It was ſent 


to Mr. Volkamer, at Nuremberg, who cauſed a 


drawing to be made from it, which was afterwards 
engraved, in order that it might be publiſhed in 
the third volume of his Heſperides ; but as the 
author died too early, it was not printed. The 


* Mandirola, Italieniſcher baum - blumen- und pomeranzen · 
gärtner. Nurnberg 1670. 12mo; and at the ſame place 1679. 
12mo. The firſt edition is inferior, as the other contains ſome 
notes by the editor. | | 

+ Georg. Andr. Boeklers Haus- und feld-ſchule, i. 26, 

: Georgica curioſa, i. p. 778. 


exact 
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exact drawing, as it was then executed at Nurem- 
berg, and an account of the whole proceſs em- 
ployed in the experiment at Swobber, have been 
publiſhed by the baron de Munchhauſen himſelf, 


from authentic papers in his grandfather's own 
writing *, 


No one, however, excited ſo much attention to 
this circumſtance as the well-known George An- 
drew Agricola, phy ſician at Regenſburg (Ratiſ- 
bon), who, with that confidence and prolixity 
which were peculiar to him, ventured to aſſert, 
that trees could be propagated in the ſpeedieſt 
manner by planting the lea ves, after being ſteeped 
in a liquor which he had invented; and for the 
truth of bis aſſertion he referred to his own ex- 
periments J. Among the naturaliſts of that pe- 
riod none took more trouble to examine the poſſi- 
biliry of this effect than Thummig 4, who endea- 
voured to prove that not only leaves with eyes left 
to them, could, in well moiſtened earth, throw 
out roots which would produce a ſtem, but that 
leaves alfo without eyes would grow up to be 


\ *  Hausvater, vol. v. p. 662, 

+ Verſuch der univerſal- vermebrung aller baume. Regenſb. 
1710. fol. p. 107, 157; or in the neweſt edition by Brauſer. 
Regenſb. 1772. fol. i. p. 97 ; and ii. p. 41. 

+ Thummigii Meletemata. Brunſw. et Lipſ. 1727. 8vo. p. 5. 
Thummigs Erläuterung der begebenheiten in der natur. Marburg 


1735», 80. p. 101. 
trees. 
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trees. Baron Munchhauſen, on the other hand, 
aſſures us, that according to the many experi- 
ments made in his garden, one can expe& young 
plants from the leaves of thoſe trees only which 
do not bring forth buds ; that experiments made 
with the leaves of the lemon-tree had alone ſuc- 
ceeded, but never thoſe made with the leaves of 
the orange or lime-tree; and that Agricola and 
Thummig had erroneouſly imagined that the 
leaves themſelves ſhot up into trees, their middle 
fibre (raghis) becoming the ſtem, and the colla- 
teral fibres the branches. But the leaf decays as 
ſoon as it has reſigned all its ſap to the young tree, 
which is ſpringing up below it. 


To conclude: It is probable that the well-known 
multiplication of the Indian fig, or opuntia, gave 
the firſt idea of this experiment; for every joint 
of chat plant, ſtuck into the earth, and properly 
nurtured, thraws out roots and grows. As thele 
joints were commonly conſidered to be leaves, 
people tried whether other leaves would not grow 
in the like manner. Luckily, thoſe of the lemon- 
tree were choſen for this purpoſe ; and what was 
expected took place, Thus from a falſe hypo- 
- theſis haye new truths often been derived; and 
thus was Kepler, by a falſe and even improbable 
opinion, led to an aſſertion, afterwards confirmed, 
that the periodical revolutions of the planets were 
in proportion to their diſtance from the ſun, But 

* 5 the 
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the raifing of trees from leaves was too raſhly de- 
clared to be a method that might be generally 
employed; for it is certain that it now ſeldom 
ſucceeds, 1; 


BILLS OF EXCHANGE. 


I SHALL not here repeat what has been col- 
lected by many learned men reſpecting the im- 
portant hiſtory of this noble invention, but only 
lay before my readers an ordinance of the year 
1394, concerning the acceptance of bills of ex- 
change, and alſo two bills of the year 1404, as 
they may ſerve to illuſtrate farther what has been 
before faid on the ſubject by others. Theſe docu- 
ments are, indeed, more modern than thoſe fourid 
by Raphael de Turre“ in the Writings of the 
qurift Baldus +, which are dated March the gth 
1328; but they are attended with ſuch circum- 
ſtances as ſufficiently prove that the method of 
tranſacting buſineſs by bills of exchange was fully 
eſtabliſhed ſo early as the fourteenth century; and 
that the preſent form and terms were even then 
pſed. For this important information I am in- 


* Diſp, i. Guaeſt, 4. u. 23. 


debted 
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debted to Mr. Von Martens, who found it in a 
book which, as far as I know, has never been no- 
ticed in any Literary Journal, though it is much 
more deſerving of attention than many others bet- 
ter known. It is a Hiſtory, written in Spaniſh, 
of the maritime trade and other branches of com- 
merce at Barcelona, taken entirely from the ar- 


chives of that city, and accompanied with docu- 
ments from the ſame ſource, which abound with 
matter highly intereſting“. 


Among theſe is an ordinance iſſued by the city 
of Barcelona in the year 1394, that bills of ex- 
change ſhould be accepted within twenty-four 
hours after they were preſented ; and that the ac- 


* Memorias hiftoricas ſobre la marina commercio y artes de 
la antigua ciudad de Barcelona, por D. Antonio de Capmany 
y de Montpalau. Madrid 1779. 2 vol. 4to. As a proof of what 
I have ſaid above, I ſhall mention the following important ar- 
ticles, which may be found in this work. A cuſtom-houſe ta- 
riff, written in Latin, of the year 1221, in which occur a great 
number of remarkable names and articles of merchandiſe not 
explained. Another of the like kind of the year 1252. Let- 
ters of power to appoint conſuls in diſtant countries, ſuch as Sy- 
ria, Egypt, &c. dated in the years 1266, 1268, and 1321. An 
ordinance of the year 1458, reſpeRing Inſurance, which re- 
quired that under-writing ſhould be done in the preſence of a 
notary, and declared polices à ſcriptures privades to be null and 
void. A privilegium of the emperor Andronicus II. to the mer- 
chants of Barcelona, written in Greek and Spaniſh, in 1290. 
Account of the oldeſt Spaniſh trade with wool, filk, ſalt and 
ſaffron ; and of the oldeſt guilds or e ſocieties of 
tradeſmen at Barcelona, kc. 


4 ceptance 


= 
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ceptance ſhould be written on the back of the 
bill . 


In the year py the magiſtrates of 1 in 
Flanders, requeſted the magiſtrates of Barcelona 


to inform them what was the common practice, in 
regard to bills of exchange, when the perſon who 
preſented a bill raiſed money on it in an unuſual 
manner, in the caſe of its not being paid, and by 
theſe means increaſed the expences ſo much that 
the drawer would not conſent to ſuſtain the loſs. 
The bill which gave occaſion to this queſtion is 
inſened in the memorial. It is written in the ſhort 
form ſtill uſed; which certainly ſeems to imply 
great antiquity. It ſpeaks of uſance; and it ap- 
pears chat firſt and ſecond bills were at that time 
drawn, and that when bills were not accepted, it 
_ was e to proteſt them +. 
® Vol. ii. p. 382. 17 
1 b ef grandugatttnce d dne take 
it, from vol. ii. p. 203: Cum de menſibus Aprilis et Maii ul- 
timo elapſis Antonius Quarti, mercator Lucanus reſidens in villa 
Brugenſi, a Joanne Colom, mercatore civitatis Barchinonae, etiam 
reſidente in praedicta villa Brugenſi, duo millia ſcutorum Phi- 
lippi, quolibet ſcuto pro xxii groſſis computato, ſolyendi per 
Franciſcum de Prata mercatorem Florentiae, more ſolito, in 
Barchinona, mediatim Petro Gilberto et Petro Olivo, et media- 
tim Petro Scorp, et ſupradicto Petro Gilberto, mercatoribus 
Cardonae: prout de dictis cambiis apparet quatuor litteris pa- 
pireis, quarum tenores ſubſequuntur. 
BgBauperſeriptio autem primae litterae fuit talis: Franc. de Prato 
comp. & Barſelona. Tenor vero eiuſdem ad intra fuit talis : 
93653973 Ml 
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My learned readers will here, no doubt, expreſs 
a wiſh of ſecing a complete tranſlation of this cu- 
rious and important work, though with the leſs 
hope of its bring gratified, as ſuch labour muſt 


require 


Al nome di Dio, Amen. à di xxviti. Aprile 1404. Pagate per 
queſta prima di camb. d uſanze d Piero Gilberto, © Piero Olius 
feuti mille a fold. x. Barſelonefi per ſeuto, i quali ſcuti mille ſono 
per cambio che con Giovanni Colombo à groffi xxii. di g. ſcuta : & 

pag. a neffro conta, N Chriſto vi guandi. Subtus vero erat ſerip- 
tum: Aatonio Quarti Sal. de Rruggias, 

Superſcriptio vero ſecundae litterae fuit talis: Franciſco & 
Prato & comp. a Barſalang. Et ab intra ſic habebatur : Al nome 
de Dio, Amen. à di xviii. di Magio 1404. Pogate per queſta 
prima di camb. & uſanza d Piero Gilberto & à P. de Scorpo ſculi 
mille de Felippo & ſald. x. Barſelonefs per ſcuta : i quali ſcuti mille 
feno per camb, che con Giov. Colombo & graſſi xxii. di g. ſcuto : & 
pag. & noſtro conio: & Chriſto vi guardi. Subtus vero erat fic 

ſeriptum: Ant. Qadri Sal. de Bruggiar. _ 

Et ita fit, quod ſupra dicta cambia, per ſupra dictum, Franc. 

die Prato, aut aliquem alium ſuo nomine, ſoluta minime fuetint, 
et ex illius defectu, et praecipue ex eo quod Guilh. Colom, vt 
procurator ſupradictorum P. Gilberti, P. Olivo et P. Scorp. 
emit ſupratacta duo millia ſcutorum in praedicta civitate Barchi- 
nonae in prompt is et paratis denariis, expenſis vt praetendit ipſius 
Ant. Quarti ; certa coram nobis orta ſit queſtio inter ſupradiftos 
Jo. Colom ex vna parte, et Aut. Quarti ex altera, dicente codem 
Antonio, quod ipſe Guil. Colom, vt procurator praedictus, prae .. 
dicta inſolutione non obſtante, non debebat, ſumptibus et exper is 
ipſius Antonii, ſupradictas pecuniarum ſumas emere is ipſa civit ate 
Barchinonae in promptis et paratis pecuniis, ſed ſolum debui Ter 
illas cepiſſe ibidem in Tabulis, prout hoc dicit in tali caſa ir oris 
et conſuetudinis eſſe, et ab antiqua fuiſſe in ipſa civitate Barct ino - 
nae. Et ĩpſi cuſtus et expenſae, pro illis duobus millibus { cuto- © 
rum modo prat dicto factae, in multo excedunt cuſtus dict orum 
| cambis oruim, 


[ 
| 
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require not only a knowledge of the Spaniſh lan- 
guage, but alſo of the hiſtory of trade, and of ma · 
ritime and commercial laws. I find the greater 
pleaſure, therefore, in informing them that Mr. 
Von Martens has reſolved to undertake this taſk. 

cambiorum, ſi eadem capta fuiſſent ibidem in Tabulis: aſſerit 
ſaepe dictus Antonius, ſe illa pracciſſe dampna Tabularum et 
non ampliora debere portare, ſupradicto Jo. Colom dicente con- 
trarium, et quod iuxta proteſtationum litteras ſuper hoe ſuo 
tempore factas, praedictus Antonius tolerare debet et ſolvere 
omnes expenſas et intereſſe, quod ex deſectu dictae ſolutionis, 
per emptionem dictarum pecuniarum vel alias faQae ſunt, et de 
illis eundem Johannem reddere indempnem. - - - The Tabula 
here mentioned was eſtabliſhed in 1401, and ſeems to have been 
the commencement of banks for paper- „ the firſt imitation 
of which was that formed at Genoa in 1407. I hope I ſhall 
merit thanks from my readers for adding the following informa- 
tion taken from the before-mentioned work, vol. i. p. 213. Efte 
banco del cambio © tabla, que al principio ſe llammd Taula de 
cambi, y eſtaba aſegurado con el credito y las rentas publicas de 
la ciudad, fuè eſtablecido primeramente en la caſa de la Lonja, y 
era adminiſtrado por commerciantes, cuyos oficios de adminiſtra- 
dores, tenedores de libros y otros elegia y tenia dotados la ciudad 
de ſu erario proprio. Efte util eſtablecimiento fut adquiriendo 
cada dia mayor ſolidez en virtud de los varios reglamentos deſde 


| fa fundacion haſta principios de eſte ſiglo, que fuè quando ceſo 


el giro del cambio y la circulacion mercantil que tenian ſus fon- 
d os. « Efta tabla, ſegun la primitiva forma y metodo de ſu 
in ſtitucion, ſe cuſtodian y aſeguran fin premio todos los caudales 
de comunidades y particulares en qualquiera eſpecie de moneda 
cor riente, abonandola con las debidas circunſtancias de ſu valor 
intr inſeco. En ella ſe hacen pagoę Yapoſites por toda eſpecie 
de perſonas: de modo 3 1 ados y autenticos 
que dimanan de las formalic cole 
das li verdad y legitimidad 42 K 
za de los particulares, 
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Schriflen der Berliniſcben Naturforſch, 
Geſellſchaft, 229 

Schrevelii Harle mum, 267 

Schroder, Theſaur. pharmaceut. a4 

Schwertners Kraft und wiirkung det 
ſebleebten waſſers, 347 

Seli „Die nabrungr-gefaſſe in 

n blattern der baume abgedrukr, 
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Seneca, 101. 148. 168. 173. 179. 184; 
= 304. 311. 344. 346. 398. 430. 

. — Tragediz, 431 

Serapion, $0. 241 

Serenus De medicina, 243 

Servius in Virgil. 243. 297. 397 

Seſtini, Lettere ſcritte dalla Sicilia e 
dalla Turchia, 421 

Severini Zootomia Democritæa, 446 

Sextus Empiricus, zo 

Sbaus Reijen, 291 

Bae Apollinaris, 430 

1 ; f 


Si hut 
f | 


QUOTED IN THE THIRD VOLUME; 


Silius Italicus, 296. 431, 432 
Sinceri Nachrichten won alien büchern, 


317 
Smetii Antiquitat. Neomagenſes, 172 
Socratis Hiſt. eceleſiaſt. 103 - 
Solinus, 226. 296 
Somneri Dict. Saxonico-Latino-Angli- 
cum, 155 
Sophocles, 299 
De Soto De juſtitia et jure, 39 
Spanhemius in Callimachum, 164 
Spartianus, 75 
Spenceri Annotat. in Origen, contra 
Celſum, 290 
Spielmann, Inſtitut, chemiæ, 136 
Spitlers Hiftoriſches magazin, 437 
Splendor urbis Venetiarum, 307 
Spon, Recherches d'antiquite, 305 
Stanihurſt De rebus in Hibernia geſtis, 


437 
Stebritz, Autzug von Dreyhaupts Be- 
2 des Saal-Creiſes, 438 
on Stettens Geſchichte der fladt Aug: 
Surg, 48. 120, 127. 229. 306 
Stief d. vita nuptiiſque plantarum, 278 
Stobei Ecloga, 199 
Sermon. ethici, 176 
Stock, Frankfurter ebronik, 131 
Storr, Alpenreiſe, 2 56 
Strabo, 248. 296. 315 
Strada De bello Belgico, 326 
Sturm, Collegium experimentale, 401 
Stylites, 408 
Suetonius, 14, 15. 100. 168. 186, 251. 
311. 347. 404. 409 
Suidas, 301, 302 
Summonte, Storia di Napoli, 40 
Swinburne's Travels, 422 
Syneſii Opera, 210 


T. 


Tacitus, 15. 100. 102 

Tancredus Latinus De fame et fiti, 370 

Taſſie's Deſcriptive Catalogue of en- 
graved gems, 238 

Tentamina experiment. Acade m. delCi- 
mento, 351 

De Terreros y Pando, Diccionario Caſ- 
tellano, 358 

Tertullianus, 42. 179. 243. 410 

Teutſches Muſeum, 13 5 

Theocritus, 245 

Theodoreti Hift. ecclefiaſtica, 334 

Theophanis Chronographia, 311 

Theophraſtus, 190. 234. 253. 262. 274. 


222 
, Recueil de machines, 162 


| 
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Thierry de Menonville, Traite de 1a 
culture du nopal, 7 

Tholoſanus De republica, 4 

Thummigii Meletemata, 45 

Thiimmigs Erlauterung der 
beiten in der natur, ibid. 

Thunberg, Flora Japonica, 8 

—— Reſa uti Europa, Africa, 
Aſia, 440 

Thurneifſer Von metalliſehen waſſern, 
279 

Titinnius, 26r 

Tournefort, Voyage, 11. 440 

Torre, Carlo, II ritratto di Milano, 32 

Toze, Geſchichte der Niederlande, 162 

Turgot, MEmoires ſur le pret à l'intertt, 

2 

th Monumenta Antii, 58 

Tractatus tractatuum, 36 

Trallianus, 243 

Trebellius Pollio, 196 

Twiſs's Travels, 422 


V. 
V ALENTINI Letztes teflament, 138 


_ 137 
— Triumph-wagen des an- 
limoniis 91 


Valerius Maximus, 100. 243.430 

De la Valle, Reiſe, 263. 346 

Varini Dictionarium, 426 

Le Vaſſor, Hiſt. de Louis XIII, 162 

Vateri Epiſt, gratulat. ad Ruyſchium de 
muſculo orbiculari, 45 

Vaucanſon, Le mechaniſme du fluteur 
automate, 327 

De la Vega, 192 

Vegetius De re militari, 430 

Verſuche der Naturforſch. Geſellſchaft in 

anzig, 204 

Le Vieil, Kun auf glat zu malen, 
210. 228. 414 

Villafranca, Methodus refrigerandi vi- 
num, 363 

Villaret, Hiſt. de France, 210 

Vincentius Bellovacenſis, 118. 151.206, 
209 

Virgil, 273. 296. 304 

Vitellonis Optica, 206, 207 

Vogt, Catalogus lib. rar. 157 

Valkmann, Nachricht von Italien, 340 

Voltaire, Siècle de Louis XIV, 289 

Vopiſcus, 168. 304 

Vulpius, Magdeburgiſche geſchichte, 439 

Merſeburg, 439. 441 

U. 


UEBER H. D. Mul lers redende ma- 
ſebine, 130 
Ucher 
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Ueber Sitten und die gerichtibiſe Spa- 
niens, 422 

Ugolini Theſaurus, 166 

Ulloa's Voyages, 191 

Univerſal Magazine, 312. 355 


W. 


Waddingii Annales Minorum, 21. 25. 
277 28, 29, 30, 31, 3a, 33, 34, 35. 


38,39. 41 NGOs 
Scriptores ordinis Minorum, 


2 Jo 29 
IV agenaar, Amfierdam in zyne ophomff, 
2 | 


Wazeoſeilii Commentat. de civitate 
Norimbergenfi, 230 

IWzllberger, Sammlung natiirlicher xau- 
berkiunfte, 292 _ 

Naturliches zauberbuch, ib. 

Wallerii Mineralogia, 191. 262 

Wallerius, Phyfiſche chemie, 69 

Walther, Programma de plant. ſtructura, 
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Watſon's Chemical eſſays, 94. 197. 
238 | | 

Wecker De ſecretis, 214 

Weigel, Programma de hiſt. barylli- 
orum, 422 

Weiigels Chemie, 136 

A Weihe De ſpeculi origine, 164 

Weiſlinger, Armameatarium catholi- 

cum, 106 


Weiſmantels Blumiſt, 4 

Werdmiiller, Memorabilia Tigurina, 
425 

Wernsdorf, Poetæ minores,. 392 

Von Weſtphalen, Monumenta edita, 


157 

Wieglebs Magie. 327. 238 

Wilhelmi Summa de virtutibus, 107 

, Unerrichten von matbematiſeben 
ſcbriſten, 2c8 

erſuche, 4c 2 

Wolfii Fragmenta mukerum Græcarum, 
284. 386 


Wiirfel Von der Juden-gemeinde in 


Nirnberg, 47 
Wright's Travels, 343 


- 
XENOPHON, 288. 300. 308. 319 


2. 


ZAGATA, Cronica di Verona, 32 
Zahn, Oculus artificialis, 211. 225 
Zanon, Lettere dell' agricoltura, 28 
Zeitfuchs, Stolbergiſebe biflorie, 339 
Zimara, Problemata, 365 

Zodiacus vitz, 329 

Zonca, Teatro di machine, 160 
Zokmus Panoplitanus, 8 i 


I 8-65 


To the moſt remarkable Things mentioned in the 
THIRD VOLUME. 


A. 


CET ABULA4 and paropfides, jugglers? cups, 300 
A Zgyptians made mineral alkali from the aſhes of plants, 
248 
AErarium eccleſæ, for what deſtined in the firſt century, 41 
Et, what it at rſt —_ 76 
Aſculapius invented the probe, 170 


Ether of vitriol and of nitre cauſcs water to freeze in ſummer, 


Agricola formed many Latin words from the German, 234 


Albertus Magnus made a head which is ſaid to have ſpoken, 
2 


4 

Alchemiſts, their conceits, 56 
Alciphron, his deſcription of a juggler exhibiting with balls 

and cups, 301 
Aldus, from whom he purchaſed his types, 126 

Aliſma, of Dioſcorides, not the auricula, 4 
Alkaline water in Armenia, mentioned by Strabo, 248 
Amalgam of gold, propoſed for mirrors, 198. Amalgam of 


tin not known to the ancients, 


Amaryllis formefiſſima, when that flower was known, 6. A. Sar- 


nienſis, 8 
-Androides, 317 
Apothecee fenoris explained, 19 
Apples incruſted with ice in ſummer, 374 
Archytas of Tarentum, his wooden pigeon, 324 
- Argentarii, money-changers, 19 | 
Artificial ice, 344. Art of prelerving ſnow for cooling liquors, 
known in the earlieſt ages, ibid. Ancients preſerved ſnow 
for that purpoſe in trenches, ibid. Ice preſerved for the ſame 
uſe, proved by the teſtimony of various authors, 246. Nero's 
method of cooling water, 347. Galen's account how water 
was cooled in Egypt, 349. Whether boiled or unboiled wa- 
ter becomes ice ſooneſt, 350, Experiments of Dr. Black = 
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this ſubject, 35 1. By means of ether water carr be made to 
freeze in fummer, 353. Art of making ice at Calcutta, ibid. 
Strange method of cooling water mentioned by Plutarch, 355. 
Practice of cooling liquors by ice, not known in any other 
country but Italy before the end of the 16th century, 356. 
Earthen veſſels uſed in Portugal for rendering water cooler, 
7. Uſe of ſnow well known at the French court under 
enry III, proved from a ſatirieal work called L' If des Her- 
maphrodites, 359, Trade carried on with ſnow and ice in 
France, 362. en the cooling property of ſaltpetre was 
diſcovered, 363. Who firſt conceived the idea of mixing 
ſnow or ice with ſaltpetre, not known, 369. Drinking-cups 
made of ice uſed in France, 373—375. Liquori, when in- 
troduced into France by the Italians, 376. Limonadiers at 
Paris formed into a company, 377. Coats of arms made of 
eatable ice; 379 | 
— ranuy or rr zeevunt of him, 21 
rology, origin of it, 
Athatis, es of fs walls, 61 
Augufius Cæſar eſtabliſhed lending-houſes, 14 
Auricula, when firſt known, 3 


* — 
Azrum 9 26 135, Of what compoſed, ibid. Invention 
al it obſcure, 136. Said to have been diſcovered about the 
year 1413 by a German monk, 137. Valentin's receipt for 
preparing it, 138. Can be deprived of its power of explo- 
ding by means of vinegar, 139. This powder well known 
| to Crone 149. The name aurum fulminans firſt ufed by 
Beguin, ibid. 
Authors, before the invention of printing, ſubmitted their 
works to the judgment of their ſuperiors, 104 
ata, whether known to the ancients, 320 
Aweltad, copper-works at, 295. Feats performed by the 
; workmen there with melted metal, ibid. 


B 
3 ſaid to have invented that machine called the ca- 
mel, 342 
Balls = cups, exhibition with, known to the ancients, 299 
Bankers, the oldeſt at Rome, 19 | 
Bar-Cocheba, juggling trick practiſed by him to make the Jews. 
believe le was the Meſſias, 292 | 
Bardi, Lombards ſo called, 49 
Barnabas Interamnenſis eſtabliſhed the firſt lending - » 22 
Baryili is and larynilæ, what they ſignify, 397 
Beryllium, the cone of an hydrometer, ibid. 
uſed inſtead of mirrors, 167. Employed to foretell fu- 
Batavian 
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lather, employed by the Romans for colouring their 

r, 242 

Bed, at a certain court of Europe, [lined with mirrors, 169 

Belchier, John, his diſcovery reſpecting madder, 256 

Bernardinus Tomitanus l 27 

Bills of exchange, 460. Account of the oldeſt, ii. Ordi- 
nance iſſued at Barcelona in the year 1394 reſpecting them, 
461. Copy of two bills dated in 1404, taken from a Hiſtory 
of the maritime trade at Barcelona, 462, 463 

Black Sea, how the ancients fiſhed there, 348 

Bladders uſed by the Romans to preſerve their hair during the 
night, 242 

8 articles made of ſparry fluor ſo called, 238 

Bologna ſpar, when made known, 235 

Bones of — animals coloured, 277 

Book-cenſors, 99. Reaſon of their being eſtabliſhed, 14. 
Books forbidden and burnt by different governments, even be- 
fore the invention of printing, 1co. Inſtances of this at 
Athens and Rome, ibid. Books of ths Jews and Chriſtians 
burnt, 102. Works of Arius and Neſtorius condemned to 
the flames, 103. The examination of books propoſed by 
Plato, 104. Earlieſt inſtance of books publiſhed with a per- 
miſſion from government, 105—107. Copy of a penal man- 
date iſſued by the archbiſhop of Mentz againſt tranſlating 
Greek and Latin works, 1 112. Mandate of the ſame 
reſpecting book · cenſors, 112, 113. Bull of Pope AlexanderVI 

- prohibiting books to be printed unleſs previouſly examined, 
113, 114. Order by the council of the Lateran that no books 
ſhould be printed but ſuch as had been inſpected by eecleſiaſ- 
tical .cenſors, 115. When book-cenſors were eſtabliſhed in 
France, 116 

Bohemian emerald, the ſame as ſparry fluor, 233 

Borith, meaning of that word in the Sacred Writings, 249 

Bullmann, Hans, at Nuremberg, made automata moved by 
clock-work, 321 | 

Burning books, . different inſtances of, 100—1 

Brachmans, in India, acquainted with the abralogical nomina- 
tion of the planets, 59 

Bran, uſed for waſhing, 259 

Braſs, hiſtory of it, 72 

Braſs works at the Harz, when furnace-calamige began to be 
employed there, 84. | 


| C 
CABEUS, one of the earlieſt writers who has deſcribed the 


drometer, 400 
Cadmia, different — that word, 74 
- Cajetanus wrote agaialſt the legality of lending -hauſes, 36 


Calaem, 
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Calaem, Indian name of zinc, 98 


Calamine known to the ancients, 74 
Cakuli, balls ufed by jugglers, 300 
Calitzenftein, 85 
Camel, machine for raiſing ſhips over ſand-banks, 337. Deſcrip- 
tion of it, 338, 339. Said to have been invented by Cor. 
nelius Meyer, 340. Invention of it aſcribed by Dutch writers 
to Meeuves Meindertſzoon Bakker, 342. hines of this 
kind in Ruſſia and at Venice, 343 
Camp-mills, 160. Deſcription + i ihid, Account of one 
invented by Pompeo Targone, engineer to the marquis of 
3 161. Some account of Targone, 162. Invention 
of camp - mills aſcribed to the Germans, 163 
hens gs extinguiſhed and again lighted by holding it againſt 
a wall, 29 
Caoreini, — FRY 49 
Capitation, introduced by Louis XIV, 251 
Capperon, Noel, ſome account of him, 5 
Carbuncalus, the ruby, alſo a kind of black marble, 190 
Carp, hiſtory of them, 141. Suppoſed by ſome to have been 
the cyprins and Jpidoti of the ancients, 143. Deſcription of 
the cyprini in ancient authors, 145, 146. Examination how 
far it agrees with that of our carp, 146—150. Caſſiodorus 
the oldeſt author who uſes the term carpa, 150. Carpera 
and carpo uſed by Vincent de Beauvais and Cæſarius, 151. 
Origin of the name carpa, 152. Salmo carpio not to be con- 
founded with carpa or our carp, 153. Carp ſuppoſed to have 
deen firſt found in the ſouthern parts of Europe, 154. When 
carp were known in England, 155. When introduced into 
Denmark, 156. Brought from Italy to Pruſſia, 158. Spiegel- 
karpen, mirror - carp, by whom firſt deſcribed, 159 
Caſane fenoris explained, 19 
Catalogues of books, 125. Firſt printers printed books at their 
on expence, and fold them themſelves, ibid. When book- 
ſelling became a diſtin buſineſs, 126. Catalogues firſt print- 
ed by George Willer of Augſburg, 127. Account of ſome 
of the earlieſt catalogues, 128—130. Reflections on the in- 
creaſe and loſs of books, 13 1. Collection of theſe catalogues 
by Cleſs and Draudius, 132, 133 
Caturcini, 49 
Cauflica ſpuma of the ancients, what it was, 242 
Centrum, meaning of it when applied to metalline mirrors, 179 
Charles V fond of automata, 3:6 
Chelidonium, ſwallow- wort, makes the milk of cows appe 
bloody, 278 ' 
Chemical names of metals, 53. Theſe names given firſt to the 
heavenly bodies, 54. Nomination of metals after the heathen 
deities, 56. Aſtrological nomination of the metals known 
to 
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to the Brachmans in India, 25 Alluſion to the nomination 
oun 


of metals after the gods to be found in the works of the an- 
cients, 60. Origin of the characters by which the planets 
are expreſſed, 64. Origin of thoſe by which the metals are 
— 64—66. Opinion of Saumaiſe, Du Cange and 
uet on theſe characters, 67—69 . 
Chequered lily, hiſtory of it, 4 
Chineſe ſhadows, deſcription of them, 335. The ſame amuſe- 
ment ſeen by Proſper Alpinus in Egypt, 336 
Sborobates of Vitruvius, what it was, 387 
Cimolian earth, its uſe among the ancients, 265 
Citrinatio eris, explained, 89 
Cleſs, his collection of Catalogues, 132 
Climia, calimia, the ſame as cadmia, 80 
Cloth, how dreſſed by the Roman fullers, 266 | 
Cluſius and his friends contributed to excite a taſte for flowers, 2 
Coattilarii, among the ancients, manufactured felt, 267 
Coberger, inſpector of the lending-houſes in the Netherlands, 52 
Collybiſſæ, 19 
Conterfey, meaning of it, 91 
Cooling liquors. See Artificial ice 
Courrante Margarethe, 318 
Cows, milk of, coloured by eating certain plants, 277 
Crown imperial, from whom it received its name, 5 
Cups made of ice, 374 
Cyrill, his hatred to the Jews, 382. Perſecuted Hypatia, 393 
Cyprus produced good copper and calamine, 76. 


D. 


DADALUS made ſtatues that could walk, 322 

Days of the week named after the planets, 59 

Decofa of Nero, 347 

Democritus of Abdera, his chemical writings, 70 

Deſultores, ancient, 310 

Diamond, when firſt uſed for writing on glaſs, 228 

Dominicans endeavoured to prevent the eſtabliſhment of lend- 
ing-houſes, 24 

Draudius, ſome account of his Bibliotheca claſſica, 133 

Drinking-cups made of ice uſed in France, 373 

Dutch, how they, carried their fleet to ſea over the ſhoals in the 
end of the laſt century, 338. 


E. 


EBENER, Eraſmns, diſcovered the uſe of furnace-calamine, 82 
Von Eckeberg exhibited remarkable fears of ftrength, 303 
Eebatana, its ſeven walls deſcribed, 59 ; 
Electrum, whether it was a particular metal, 63 

6 $024.94 Elephant 


4  GCENERAL INDEX 


_—_——— rope, 310 
acquainted with the luminous property of ſparry fluor, 


235 


Emeralds employed for mirrors, 187 

— — 3 ge — mow a —— 201 3 
igram on ro cing, to Petroni 

Erenthedenes, — — 272 pak 

white vitriol, $6 

Etching on art of, diſcovered by Henry Schwanhard, 230- 
Proceſs which he employed, account of, 231. Dr. Pauli os 
Dreſden etched on 132 = 22 

Eunus, ſome account of him, 290. Practiſed a juggling-trick 
to inſpire his followers with courage, 291 | 

Exchange-banks in Germany, 46 

Excluſive privilege for printing books, 116. Oldeſt privilege 
known, granted in 2 * b — biſhop of Bamberg, ibid. 
Account of ſome of oldeſt privileges granted in different 
countries, 118—120. Copy of a 3 granted by the 
emperor Maximilian to John Scheffer, for his edition of Livy, 
121, 122. Privileges granted in England, 123. Privileges 
in Spain, 124. 


F 


FALOTS uſed at Paris for lighting the ſtreets, 411 

Faſting in the Eaſt, different from that in Europe, 144 

Filtering-paper, how employed to clean oil-flaſks, 263 

WO 2s" wy ſuffer iron to be forged on an anvil placed above 

is breaſt, 303 

Fiſh difficult to be characteriſed, 141. Were the favourite food 
of the ancients, 144 7 

Flowers, whence firſt brought to our gardens, 2 

Fluor, {parry fluor, by whom that term was made, 234 

Francis I acquainted with and fond of the arts, 288, Wrote 
with a diamond upon glaſs, ibid. | 

Franciſcans eftabliſked the firſt lending-houſe, 22 

Fritillaria meleagris, when firſt known, 4. Fru. imper. 5. Frit. 
Perfica, ibid. 

Fullers earth uſed by the ancients for waſhing, 261 

Funambuli, 306 

Furnace-calamine known to the ancients, 76. When firſt uſed |, 
at the Harz, 84. 


G. | 
Galam, man there who called himſelf king of the bees, 313 
Galtuxzenſlein, origin of that word, 86 
_ yellow lady*s-bed{traw, property of it, 277 
animals, its ſaponaceous nature, 
2 we Gallinazo, 


TO THE THIRD VOLUME. 481 


Gallinazo, kind of lava, 190 

Garden-flowers, hiſtory of them, 1. Were not much culti- 
vated by the Greeks and the Romans, ibid. Modern taſte 
for flowers came from Perſia and Conſtantinople, 2. Tube- 
roſe, when firſt brought to Europe, 3. Auricula carried by 
Walloon merchants to Pruflels, 4. Chequered-lily incro- 
duced into gardens about the middle of the 16th century, 5. 
Crown imperial brought from Perſia to Conſtantinople, and 
thence to Vienna, ibid. African and French marigolds in- 
digenous in South America, 6. Amaryllis formęſiſima brought 
in 1593 from South America to Spain, ibid. Guernſey 
lily firſt cultivated in the beginning of the 15th century at 
Paris, 8. Bulbs of it caſt on ſhore at Guernſey from a ſhip 
bound from Japan, Which was wrecked there, took root and 
produced flowers, 9g. Ranunculus brought from the Levant 
ſo early as the time of the Cruſades, 10. Fondneſs of Ma- 
homet IV for this flower, ibid. 

De Gennes, account of his automata, 329 

Glaciere, that word not to be met with in old dictionaries, 356. 
Glaſs-cutting, 221. This art known to the ancients, ibid. 
Revived by Caſpar Lehmann in the beginning of the laſt cen- 
tury, 223. Schwanhard, a celebrated artilt in glaſs-cutting, 
ſome account of him, ibid. Figures engraved on glaſs with 


a diamond, 225. Koſt, an artiſt at Augſburg, ornamented , 


with a diamond drinking-glafles, which were purchaſed by 
the emperor Charles VI, 229. Etching on glaſs invented 
by Henry Schwanhard, 230. His method deſcribed, 23r. 
Who made the liquid uſed for this purpoſe firſt known, 232. 
Hiſtory of ſparry fluor, 233—235. When its property of 
emitting light was diſcovered, 235. Ornaments of ſparry 
fluor began to be made in Derbyſhire, 238 


Glaſs can be corroded by acids, 230 

Glaziers, old, how they cut glaſs, 227 

Gobelets, derivation of that word, 302 

Goghelgut, white, 87 

Greeks and the Romans did not cultivate flowers, 1 
Guernſey-lily when made known, 8 

Gypſpphita firuthium uſed for waſhing in Italy and Spain, 257. 


H. 


HACK, Sigiſmund, of Nuremberg, his hydrometers much eſ- 


teemed, 401 


Hamburgh, merchants there ſent to Greenland for a ſhipload - 


of ice, 378 | 


Hands, how they may be rendered callous ſo that one can hold 
in them red-hot iron, 296 . 


VOL, 111. | Li f Herod, 
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Herod, coins of, ſuppoſed to have on them a repreſentation of 
the flower called crown imperial, 5 
Heſperus, the ſame as ſparry fluor, 233 
Hirpi, their juggling trick with burning coals, 296 
Homer, whether acquainted with mirrors, 169 
Horſe, burnt as being poſſeſſed by the devil, 289 
Horſemanſhip, feats of, exhibited at the Byzantine court in the 
13th century, 309 
' 'Hydrometer, 380. Conſtruction of it founded on the laws re- 
ſpeQing the ſpecific gravity of fluids and ſolid bodies im- 
merſed in them, ibid. Earlieſt mention of it occurs in the 
gth century, in the letters of Syneſius to Hypatia, 381. 
Anecdotes of the life of Hypatia, 381—384. Some account 
of Syneſius, 384, 385. Deſcription of the hydrometer by 
Syneſius, 385, Petau's obſervations on that deſcription, 
386. Explanation of it by Fermat, 387. Hydreſcopium of 
Syneſius not the chorobates of Vitruvius, 388. Merſenne's 
doubts reſpecting the inſtrument of Syneſius, 389. His ob- 
jections anſwered, 290. Latin poem on the hydrometer by 
Priſcian, 302. Profeſſor Klugel's tranſlation of it, 393, 394. 
Remarks on this poem, 395. Hypatia not the inventreſs of 
the hydrometer, 396. Meaning of baryllium, 397. Know- 
ledge of the hydrometer forgotten, and again revived to- 
wards the end of the 16th century, 399. Earlieſt account of 
it in modern times to be found in the works of Cabeus, 400. 
Improvements in this inſtrument, 401 


Hypatia, anecdotes of her life, 381—384. 


I. J 
JACKS, antiquity of them, 317 


Ice, artificial. See Artificial ice. a 

lchthyology of the ancients, little done to explain it, 140 

Jews, perſecuted on account of their uſurious dealings, 28 

Illuminatiĩons on joyful occaſions, antiquity of them, 408, 409 

—_— of the gods, in what manner waſhed by the ancients, 
24 a 

Impoſtor, by what means he made a ſtatue ſpeak, 334 

Inca's ſtone, account of it, 191 i 

Indians, their method of cooling water, 350 

Inſects employed to make leaf-ſkeletons, 449 

Iron fly of J. Muller or Regiomontanus, 32; 

Irſon, Thomas, an Engliſhman, exhibited a ſpeaking machine, 
334. His deception detected, 335 

Iſatis, woad, dyes blue, 273 

Iſis, table of, ſaid to contain chemical characters, 65 

Italians firſh ſold [gqueurs at Paris, 376 


Jugglers, 282. Who comprehended under that title, ibid. 
Obſervations 


d. 
ns 
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Obſervations on their employment, 234—289., Deception 
of breathing out flames very ancient, 290. How performed, 
1 Deceptions of the ancients with naphtha, 293. Feats 
of Richardſon, an Engliſhman, with burning coals and melted 
lead, 294. Feat of one of the workmen at Aweltad with 
melted copper, 295. Ancient Hirpi and women at Calta- 
bala acquainted with the art of walking through burning 
coals, 296, Ordeal, a juggling trick of the prieſts, 297. 
Secret of it diſcloſed by Albertus Magnus, 298. Exhibi- 
tion with balls and cups often mentioned in the works of the 
ancients, 299. Deſcription of it in the letters. of Alciphron, 
301. Inſtances of extraordinary ſtrength have excited won- 
der in all ages of the world, 302. Charles von Eckeberg 
ſuffered large ſtones to be hroken on his breaſt with a hammer, 
303. A like feat exhibited by Firmus in the 3d century, 
304. Ancient rope-dancers, 305. Petauriſtæ, 307. Art 
of exhibiting feats of horſemanſhip came from the Eaſt.— 
Performers in that way in the 13th century at the Byzantine 
court, 309. Romans taught elephants to walk on a rope, 310. 
Sybarites taught their horſes to dance, 311. Wildman's 
exhibition with bees, 312. Perſons born without arms or 
hands, their dexterity with their feet, 313. Perſon of this 
kind ſent to Auguſtus by an Indian king, 315. Puppets, 
316. Marionettes, or acureſoaſta of the ancients, 318, 319. 
Antiquity of automata, 325. Tripods of Vulcan, 321. 
Moving ſtatues of Dædalus, 322, 323. Pigeon of Archytas, 
324. Wooden eagle and iron fly of Regiomontanus, 325. 
Automata of Vaucanſon and Du Moulin, 32£—332 ; of De 
Gennes, 329. Speaking machines, 330—335. Chineſe ſha- 
dows, 335. 

Julius duke of Brunſwick fond of mineralogy, 84. Forbade 
the exportation of zinc, 92. 


K. 


KIRCHER propoſed putting a ſmall waggon in motion by 


means of quickſilver, 322 

Kirchmayer made known the luminous property of ſparry 
fluor, 235 

Konia, a ſubſtance uſed by the ancients for waſhing, 246. 


I.. 


LAMPS, reverberating, by whom invented, 415 

Lana phil. ſiphica, 79 | 
Lanaria, plant ſo called by the Calabrian peaſants, 257 
Lanarii, explanation of that term, 267 


Lapidary's wheel known to the ancients, 222 
ig 111 Lapis 
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Lapis calaminaris, 80 

Latinus Tancredus gives the firſt account of mixing faltpetre 
with ſnow to producecold, 370 : 

Laudati (abbe) let out torches and lanterns for hire at Paris, 
412 | 

Lawſon, Dr. his experiments to obtain zinc, 94 | 

Leaf-ſkeletons, 443. Anatomy of plants began to be ſtudied 
about the beginning of the laſt century, 444. One great 

help towards that ſtudy was the art of reducing leaves, fruit 

and roots to ſkeletons, ibid. Method by which this is done, 
445. Leaf-ſkeletons firſt made by Severin, profeſſor of ana- 
tomy at Naples, 446. Made alſo by Gabriel Clauder, 447 
Inſects employed for this purpoſe by Ruyſch, 449. When 
he firſt publiſhed an account of his proceſs, 450. Theſe 
ſkelerons prepared by others, 4;2. Figures of leaf-ſkeletons 


publiſhed by Seligmann, 454. Hiſtory of the art of raiſing 
trees from leaves, 455—460 


Lehmann, inventor of glaſs-cutting, 223 

Lemnius, Levinus, ſome account of him, 281 

Lending-houſes, hiſtory of them, 12. Ancient princes lent 
money to the poor without interelt, 14. Their example fol- 
lowed in modern Italy, 15. Taberne argentariæ of the Ro- 
mans different from lending-houſes, 19. Public loans at Flo- 
rence and other cities in the 14th century, 20, Barnabas In- 
teramnenſis firſt propoſed to eſtabliſh a lending-houſe, 22. 

The eſtabliſhment of lending-houſes oppoſed by the Domini» 
cans, 24. Bernardinus Tomitano preached in ee of lend- 
ing-houſes, 28. Chronological account of the eſtabliſhment 
of lending-houſes in different parts of Italy, 29—35. Diſ- 
pute reſpecting the legality of them, 37. Confirmed at the 
council of the Lateran, 38. Lending-houſes eſtabliſhed in 
the 16th century, 39. Banco de povert at Naples, 40. Ori- 
gin of the name Mons pietatis, 41, Account of the oldeſt 
public loans, 44. Firlt lending-houſe in Germany, 46. 
Lombards in the Netherlands, 48. Mont de piete at Paris, 


3. 

Lepidoti, whether our carp, 147 

Lufe- rents, origin of them, 45 

Light-magnets, what kind of ſtones ſo called, 235 

Lighting of ſtreets, 403. Streets of Rome not lighted, ib. 
Contrary opinion of Meurſius, 404. Paſſage of Libanius 
ſeems to ſhew that the ſtreets of Antioch were lighted, 405, 
406. Czſaria lighted, 407. Antiquity of illuminations on 
joyful occaſions, 408. When the ſtreets of Paris began to be 

. lighted, 411. Reverberating lamps invented, 415. Firſt 
account of lighting the ſtreets of London, 416. Lighting 
at Amſterdam and the Hague, 420. At Copenhagen, 421. 
vtreets of Rome have no lights but thoſe placed before the 


images 
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images of Saints, ibid. Lighting of ſtreets at Philadelphia, 
Hamburgh, Berlin, 422. At Vienna aud other cities, 423 
—425 | 
Lily of the Scripture, what ſuppoſed to have been, 5 
Limonadiers at Paris, when formed into a company, 377 
Liquori of the Italians, when introduced into France, 376 
Lombard, origin of the name, 48 
London, when its ſtreets began to be lighted, 416 _ 
L Iſle des Hermaphrodites, ſome account of that ſatirical work, : 
359» 360. 


M. 
MADDER, 241. Deſcription of that plant, ibid. Was 


known to the ancients, 272. Called varantia in the middle 
ages, 275. Its property of colouring the bones of animals 
which feed on it, how diſcovered, 276. Other plants poſſeſs 


the ſame property, 277. Lemnius the oldeſt writer who 
ſpeaks of coloured bones, 281 


Mahomet IV fond of the ranunculus, 11 

Mandate for appointing a book-cenſor, copy of the oldeſt, 108 

Mandirola firſt made known the method of raifing trees from 
leaves, 455 

Mantua, duke of, ſaid to have had a powder which would 
convert water into ice inſtantaneoully, even in ſummer, 369 

Marcaſua aurea, zinc, 88; Marcaſita pallida, 94 

Marion eites, 317 

Marſchalk, Nicholas, account of him, 156 

Marigold, French and African, hiſtory of, 6 | 

Maſcal, Leonard, brought the firſt carp to England, 155 

Medea deſtroyed Creuſa by means of naphtha, 293 

Melted copper held in the naked hand, inſtance of, 295 

Menſarii, bankers, 19 

Menſæ numulariæ of the ancients, ibid. | 

Metals diſtinguiſhable by the ſmell, 175. Origin of the che- 
mical characters by which they are repreſented, 63. Their 
nomination after the gods, 57 

Meyer, Cornelius, a Dutch engineer, ſome account of him, 340 

Microſcope, ſolar, by whom invented, 287 

Mirrors, 164. The oldeſt were of metal, bid. Known in the 
time of Moſes, 165. Not mentioned by Homer, 165. What 
metals are propereſt for making them, 171. Greater part of 
the ancient mirrors made of filver, 172. Mirrors of copper, 
braſs and gold, 175. Ancient mirrors, how cleaned, 179. 
Chemical examination of the metal of an ancient mirror, 180. 
Mirrors made of ſtones, 184 ; of the obſidian ſtone or Ice- 
landic agate; 185 ; of phengites, 186 ; of an emerald, 187 ; 
of rubies, 189. Mirrors of the native Americans, 190. 


Mirrors 
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Mirrors of glaſs made at Sidon, 192. Mention of glaſs mirrors 
fuppoſed to occur in Stobæus, 199. Glaſs mirrors covered 
on the back with tin, mentioned in the problems of Alexan- 
der of Aphrodiſias, 202. Paſſage of Iſidore quoted in ſup- 
port of the antiquity of glaſs mirrors, 204. Mirrors in the 
12th century, 206. The rſt certain mention of glaſs-mirrors 
in the 13th century, 208. Manner in which the oldeſt glaſs- 
mirrors were made, 211. Proceſs for filvering mirrors at 
Murano, deſcribed by Porta, 214. Venetian mirrors much 
eſteemed till the end of the 17th century, 215, Eftabliſh- 
ment of glaſs-houſes in France, 216. Invention of caſtin 
glaſs plates for mirrors, 217. Advantage and diſadvantages 
of this invention, 219. Abandoned for the old method of 
blowing, 220 

Mithras, his myſteries, 57 

Mons pictatis, origin of the name, 41. Montes fidei, religionit, 
farme, Tc. 44 | 

Du Moulin, account of his automata, 327 

Muller, John, his artificial eagle and iron fly, 325. 


N. 

NAPLES, lending-houſe there, 40 : 

Naphtha, Alexander the Great aſtoniſhed at the effects of it, 293 

Nero, obſervations on the emerald which he uſed to aſſiſt him 
to ſee the combats of the gladiators, 187 

Neſſus, blood of, ſuppoſed to have been naphtha, 294 

Neurobate, 305 

Neuroſpaſia, guppets, 318 

Nicht, furnace-nicot, origin of the name, 79 

Night-watch, 425. Watchmen among the ancients, 425. 
When calling out the hours began to be practiſed, 427. Rich 
people among the Greeks and Romans kept ſervants whoſe 
buſineſs was to announce certain periods of the day, 428. 
Methods of watching uſual in time of war, 429. Ancient 
waichmen carried bells, 431. Night-watching eſtabliſhed 
very early at Paris, 432. Watchmen eſtabliſhed at Berlin, 
433- Montagne's account of the night-watchmen in Ger- 

many, 434. Watchmen ſtationed on ſteeples and towers, 
436. Steeple-watchmen not ſuffered to have their wives with 
them, leſt the churches ſhould be profaned, 438. Watchmen 
poſted on towers, among the Chineſe, 439. Steeple-wateh- 
men in Germany often mentioned in the 14th and 15th cen- 
tury, 441. Watchmen in times of feudal alarm, 442 
itrum or litrum, employed by the ancients for waſhing, 247 

Noſce te Fe um, a book ſo called, ſome account of, 105 

Von Noſtiz firſt introduced carp into Pruſſia, 158 

Numularii, 19 ' | 


Nuremberg, lending-houſe there, 46. 


OBSIDIAN 
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O. 


OBSIDIAN ſtone of the ancients was vitrified lava, 185 
Oil and wine jars, how cleaned, 246—263 
Old lant, name given to urine by the cloth-manufaQurers, 250 
Oleum lentiſcinum uſed by the ancients for making a kind of 
- ointment, 243 | 
Oracles, in what manner they ſpoke, 322 | 
Ordeal, trial by, a juggling trick of the priefts, 297. Account 
of it, ibid. 
Oribatæ, 306 
- Ox-eyes, a kind of ſmall mirrors, 213 
Oxe, Peter, brought the firſt cray-fiſh and carp to Denmark, 
156, 
P. 


Panni nativi coloris explained, 273 

Paris, when its ſtreets began to be lighted, 411 

Pauli, Matthew, of Dreſden, engraved on glaſs, 232 

Peccam, John, account of him, 208 

Perſ:ribere and reſcribere, meaning of theſe words as applied to 
money tranſactions, 1 

Perugia, the firſt lending-houſe eſtabliſhed there, 24 

Petaminarii, petauriſtæ, 306 

Peterſburg, watchmen there announce the hours by beating an 
a ſuſpended plate of iron, 440 | 

Phalli, 319 

Phengites of the ancients was a kind of ſpar, 126 

Phoſphoric earth, 238 : 

Phy ficians, ancient, remarked that the uſe of certain roots co- 
loured the urine of their patients, 279 

Pilz Mattiace, a preventative of grey hair, 241 

Planets, characters by which their names are expreſſed, 63 

Polianthes tuberaſa, hiſtory of it, 3 

Pompholyx, meaning of that term, 79 | 

Pope induced the houſe of Medici, by granting it the cardinal- 
ſhip, to ſuppreſs the Academy del Cimento, 288 

Population, increaſe of, obſervations on, 284 

Portugal, account of the veſſels uſed there for cooling water, 


Porus, an Indian king, ſent to Auguſtus a man without arms, 
who with his feet could bend a bow and diſcharge arrows, 
&c. 315 

Printers endeavoured at firſt to make the books they printed 
reſemble manuſcripts, 195 57 

Printing, bull of Pope Alexander V. to reſtrict it, 113 

Priſcian, his poem on the hydrometer, 392 

4 | P robe, 


- 
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Probe invented by Æſculapius, 170 

Preſa tunica, meaning of, 268 

Public loans, oldeſt account of them, 43 

Puppets employed formerly to work miracles, 316. 


* 
QUICKSILVER, puppets of the Chineſe put in motion by 
it, 322, | g 


R. 
RANUNCULUS, hiſtory of it, 10 


Renard, his excellent thermometers, 231 

Refeda luteola, dyes yellow, 27 

Richardſon, an Engliſhman, his feats with burning coals, melt- 
ed lead, &c. 294 h 

Robin, John and Veſpaſian, twowexperienced gardeners, tended 
to promote a taſte for flowers, 2 | 

Roman ladies dyed their hair with plants brought from Ger- 
many, 242 

Rome, lending-houſe there, 39 

Rope-dancers mentioned in the works of the ancients, 305. 


8. 


SALMO CAR PI, 153 

Saltpetre firſt employed by the Italians for cooling wine, 363 
Sander, Chriſtopher, his ſervice to the mines of the Harz, 86 
Sandyx, ſuppoſed to be our madder, 273 

Sapo, that word firſt uſed by Martial, 242 


* 


Saponaria officinalis thought to be the flruthium of the ancients, | 


23 
Scheele diſcovered the acid of ſparry fluor, 229 
Scheffer, John, privilege granted to his edition of Livy, 121 
Schenobate, 306 
Schwanhard, an experienced glaſs-cutter, ſome account of him, 


223 
- Schweicker, Thomas, wrote and made pens with his feet, 314 
Sea · ſiſn, whether different from freſh-water fiſh, 150 


Seligmann publiſhed plates of leaves reduced to ſkeletons, 454 

Seven, why that number was accounted ſacred, 56 | 

Sheep, how waſhed in the Helvetian Alps, 25 5. Wool of, co- 
loured by feeding on certain plants, 273 

Sidon, mirrors made at the glaſs-houſes there, 193 

Skin, how rendered callous, 295 

Smell employed to diſcover the quality of metals, 175 

Saow uſed by the ancients for cooling liquors, 344 How 


. Preſerved for that purpoſe by Alexander the Great, = 
ent 


— 


— 
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Sent the diſtance of ſixty miles to Liſbon, 345. Snow uſed 
at the French court towards the end of the 16th century, 
359. Trade with ſnow and ice, 362. Snow mixed with 
ſaltpetre, 369 | ; 

Soap, 239. Invented by the Gauls, ibid. Much uſed by the 
ladies at Rome as a kind of pomade, 241. Germans dyed 
their hair with it, 242. Nature of common ſoap explained, 
244. Oldeſt method of waſhing, 245. How wine-jars and 
the images of the gods were cleaned, 246. Nitrum uſed for 
waſhing, 247. Alkaline water in Armenia, 248, Urine 
employed for waſhing, 249. Tax upon it, 251. Sapona» 
ceous plants uſed inſtead of ſoap, 252—258. Bran, 2 59. 
Fullers-earth, 260—263, Cloth 11 — with ſulphur to 
render it whiter, 264. Art of the Roman fullers, 266— 
268, Walk-mill, when invented, 269 

Soap-plant of Syria, deſcribed by Bauhin, 258 

Spar, ornaments of, when firſt made in England, 238 

Sparry fluor eartir, luminous, when firſt known, 235 

Speaking machines, account of them, 330—332 

Speculatum cubiculum Horatii, 168 

Speltrum, the ſame as zinc, 98 

Sptauter, ſpialter, origin of theſe terms, ibid. 

Spregel-karpen, mirror-carp, 158 

Sponge and pumice-ſtone employed by the ancients for clean- 
ing their mirrors, 179 

Stannum does not always fignify tin, 177 

Stock-jobbing, origin of, 20 | 

Struthium, — accounts given of it by the ancients, 252 

Sulphur, cloth fumigated with it becomes white, 264 

Sun, why worſhipped as a divinity, 55 

Sweinheim, Conrade, and Arnold Pannarz, the firlt printers at 
Rome, petitioned the Pope for ſupport, 126 

Sybarites taught their 2 to dance to the ſound of muſic, 

11 ä | 

Satin anecdotes of him, 384. Wrote to Hypatia for an 

hydrometer, 385. 


. ; 


TABERNAZ argentariæ of the Romans, 19 

T agetes patula et eredta, when firſt known, 6 

Teleſcope, invention of it made metal mirrors neceſſary, 171 
Thevart found out the art gf caſting glaſs plates, 216 
Tiberius eftabliſhed lending-banks, 14 

Toga of the Romans, how wove and made, 270 

Tombac, 12 

Tomitano, Bernardinne, anecdotes of, 27 

Tontines, origin of them, 45 
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Trapezite, bankers, 19 

Trees, how raiſed from leaves, 45 5 

Tuberoſe, hiſtory of, 3 l 

Tutia, how produced, 82 

Tuttanego, zinc, 98 

Tuſac, Perſian name of the flower called crown imperial, 5. 


V. 


Parantia, name given to madder in the middle ages, 275 


Vaucanſon, his automata, 326 

Vedtigal pro urina jumentorum et cunum, 251 

Venice, lending-houſe there, 41 

Vertaſcum, ointment for grey hair made of its flowers with ſoap 
and aſhes, 243 

Veſpaſian laid a tax on urine, 251 

Veſperugo, ſparry fluor, 237 

Villafranca, Blaſius, firſt made known the method of cooling 
liquors by ſaltpetre, 363 | 

Virgil's mirror, account of, 210 


Vitriol, white, when firſt made known, 85. 


U. 


Urine employed by the ancients for waſhing, 2409. How col 
lected by the ſcourers, 250. Tax laid upon it by Veſpaſian» 


251 
Uſurious practices of the Jews in the 15th century, 22. 


W. 


Walk-mills, when invented, 269 

Waſhing at Rome, Pliny's deſcription of it, 264 

Water, boiled, ſaid to freeze ſooner than unboiled, 351 

Water-ſearchers, among the ancients, their employment, 398 

Watchmen poſted on ſteeples, 436. Utility of watchmen placed 
on the tops of towers in the time of feudal diſſenſion, ibid. 

Wildman taught bees to obey his orders, 312 

Willer, George, firſt printed catalogues of books, 127 

Windows in Ruſſia, how cleaned when frozen, 369. 


Z. 


Tieglerinn, Anna Maria, an impoftor, burnt on an iron ſtool at 

Brunſwick, 93 

Zimara acquainted with the method of cooling liquors þy means 

of ſaltpetre, 365. What time he lived, ibid. 
[7 ; 228 5 


Zinc, 


m 


at 
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Zinc, 71. Was not known to the ancients, ibid. Ancients 
acquainted with braſs, 72. Meaning of the word ' cadmia, 
74. Cuprum, what it ſigniſied, 75. Furnace-calamine, 76. 
Climia, 80, Uſe of furnace-calamine in making braſs, known 
to Albertus Magnus, 82. Eraſmus Ebener Art brought it 
into uſe at the furnaces of Rammelſberg, ibid. Invention of 
white vitriol, 85. Firſt mention of zinc under the name of 
marchaſita aurea, 88. The name zinc occurs firſt in Paracel- 
ſus, 91. Zinc ſcarce in the 16th century, 92. Zinc firſt 
procured from calamine by Henkel, 94. Greater part of it 
imported from the Eaſt Indies, 95. Origin of the different 
names given to it, 98 

2 method of reſtoring the luſtre of pearls, 2 59. 


THE END. 
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